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EFFECTIVENESS OF UPLAND RICE FARMER-TO-FARMER SEED 
PRODUCTION-EXCHANGE SYSTEM: THE CASE OF FOGERA 
WOREDA, SOUTH GONDER, ETHIOPIA 
 
ABSTRACT 
Rapid population growth coupled with high degradation of the natural resource base and declining 
productivity levels of farm land is exacerbating the problem of livelihoods. Increasing productivity on 
various field crops is the only realistic option to raise the living standard of rural population, and to 
insure food security and poverty alleviation. There are many modern technologies and techniques of 
achieving enhanced crop productivity. Rice is one of the potential crops to bring food security in the 
study area. Rice has an advantage over cereals in its productivity and market value. Its productivity 
varies according to ecological adoption (wet land and upland areas). The very importance of upland 
rice is in addition to its productivity and market value; it gives production on black soil dominated 
areas where other crops productivity is low. Currently farmers can obtain seed from several sources. 
These sources are generally grouped in to two major classes; informal and formal seed system. These 
days, some 80% of the Ethiopian farmers are believed to depend up on informal seed system. Hence, 
the objectives of the study were to evaluate the effectiveness of the farmer to farmer seed production- 
exchange system in the study area and factors positively and negatively influencing effectiveness. The 
study was conducted in Fogera Woreda, Amhara Region. A total of 130 respondents were able to 
respond self administered interview schedule. The respondents were selected using a multi stage 
sampling technique. Focus group discussion and detailed personal interview were conducted for 
qualitative data collection and RAAKS tools were also employed. The data was analyzed using 
descriptive statistical tools and also chi-square, t-test and multinomial logit regression model were 
employed.. The result of the study revealed that in the farmer based rice seed system, public sectors 
dominantly and NGOs, private sectors were identified in service delivery such as coordination, 
training, demonstration, popularization, seed multiplication and distribution, input supply and 
conducting forum for knowledge sharing. The study indicated that, it requires enhancing the linkage of 
actors involved in the seed system. Ethiopian Seed Enterprise Bahirdar branch, Organization for 
Rehabilitation and Development in Amhara, private seed multipliers and administrative support were 
actors failed to see and need attention. The knowledge flow regarding the seed supply and actors’ 
contribution was assessed. Effectiveness of upland rice farmer based seed supply system was evaluated 
based on achieving the stated objectives, productivity of upland rice, profitability, its ability to ensure 
food security and the varieties of uses of upland rice for home consumption and the bi- product for 
animal feed. The study shows that there is seed shortage and seed distribution is not centralized so as 
to distribute to other PAs. The multinomial logit regression analysis result indicated that family labour, 
attitude towards upland rice seed production, achievement motivation, distance from market center, 
perception on price of upland rice , house hold education level, access to and use of chemical fertilizer 
and field day were the variables found  to significantly influence the effectiveness of farmer based seed 
supply system. Availability of labour was the most important influencing factor mentioned in the group 
discussion. The study shows that farmer to farmer upland rice seed supply system is creating an 
opportunity for technological, institutional and organizational innovations in the study area with 
regard to upland rice seed production. The Technological innovation identified mainly the knowledge 
gap on cultural practices of rice seed is the main issue which needs attention for further research. 
Therefore, it is recommended that policy makers should give attention to the promotion of upland rice 
in the study area and the region, creating an alternative seed multiplication to support informal seed 
system, conducting further participatory, sustained and intensified researches, and strengthening the 
linkage and collaborating of actors for sustainable upland rice seed production exchange are essential 
to develop the seed  supply system.  
 1 
1. INTRODUCTION 
 
1.1. Background 
 
More than 85% of the Ethiopian population is residing in the rural area and engaged in 
agricultural production as a major means of livelihood (CSA, 2002). Agriculture and allied 
activities are the main source of much of the raw materials, investment capital, and foreign 
exchange, and labor needed for the economic growth. In this regard, improving the 
performance of agricultural sector is of critical importance for fast development of 
countries’ economy.  
 
However, according to PADEP (1988) agricultural development in the country is 
characterized by its low productivity due to a number of constraints in the past. Inadequate 
production incentives for farmers; inadequate generation and application of new 
technologies; weakness in support service to farmers; and lack of physical infrastructure 
are among the major constraints contributed to the low productivity of the sector. 
 
Moreover, the sector is characterized by fragmented smallholder traditional method of 
farming and hence low productivity. Changing this face of agriculture requires well 
integrated development efforts. But, the efforts to transform the sector are facing 
several problems like those related to environment (draught, loss of soil fertility, and 
biodiversity), inadequate appropriate technological resources, and fragmentation of 
holdings, finance and market. The intervention to alleviate these problems had also 
been in serious challenges due to institutional, policy related, and resource constraints. 
Several efforts have failed already to bring the desired transformation with the desired 
speed and extent (AESE, 2008).  
 
Amhara National Regional State (ANRS) in general was classified as one of the surplus 
producing regions of the country. However, agricultural productivity has been in a 
declining state, due to frequent drought caused by uneven distribution of rainfall, natural 
resource degradation, crop pests and diseases and lack of limited access to improved 
technologies (WIE, 2000). Increasing productivity on various field crops is the only 
realistic option to raise the living standards of the rural population in the region and hence 
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to ensure food security and poverty alleviation. Application of modern techniques and 
technologies are thus required for achieving enhanced crop productivity.  
 
Cereals are the most widely grown crops. As in the case with many developing 
countries, cereals constitute staple food and provide the major portion of energy and 
protein consumed by the population in Ethiopia too. They are also the most important 
products supplied to local markets, and hence important sources of cash income to 
millions of farming households. According to CSA (2002) report, in Amhara region 
76.78% of the regional grain crop area was under cereals and 82.38% of the grain 
production was that of cereals. However, production of rice is very limited in the 
region that only 6,654.24 ha (0.22%) area was covered under rice yielding 
132,407.57qt in the year 2001 (CSA, 2002). 
 
1.2. Rice Cultivation in Ethiopia 
 
 
Rice is staple food for over one-half of the world population who are mostly living in 
densely populated tropics and subtropical areas (Milton, 1987). The crop is known for its 
ability to grow under different conditions. It can be grown as an upland crop on both 
unbounded flat and sloppy fields. About 90% of the world rice is grown in China, India, 
Japan, Korea, South Eastern Asia, and the adjacent islands of the Pacific. Outside of the 
Asia, Brazil, and the U.S produce the largest amount; yet their combined production is less 
than 5% of the total world rice production. In comparison, wheat is staple food for about 
one-third of the world population. According to Milton (1987), rice and wheat together 
supply about two-third of calorie intake of the world. Nutritionally, more than 2,000 
million Asians derive more than 60-70% of the daily calorie needs from rice. Rice is so 
important to the Asian diet that it may be the main component of almost all the meals 
Asian consumes (FAO, 2004). 
 
In spite of the huge potential of the country to produce different rice types, the crop is not 
under cultivation in many parts of the country. Now a days, rice cultivation is concentrated 
only in few areas such as Pawe, Gambella, Fogera, Libo Kemkem, Dera, Denbia, 
Alfetakusa Woreda, Mizan Tefri, Jimma (Gojeb area), Melkaworrer, Arbaminch, North 
Shewa, South Wollo (Chefa), Dangila-Jewi, Bichena, Quora, Metema and Armachiho 
(Welelaw, 2005). 
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Rice cultivation in Ethiopia is believed to start around 1957 in Metahara, along with the 
Awash River. Later rice adaptation and screening experiments had been initiated and 
conducted at Fogera, Gambella, Melkaworer, Debrezeit and Arbaminch from 1968 to 
1988 by different organizations (Sewunet, 2005). According to Welelaw ( 2005), 166,500 
hectare of land in Lake Tana belt, 29050 ha in Metema - Quora, 65476 ha of Metema –
Armachiho, 18694 ha in Dangila –Jawi, 10500 ha in Bichena, 137326 ha in South Wollo, 
201955 ha in North Shewa and 1580499 ha in other areas are suitable for rice cultivation.  
 
In Amhara region, rice cultivation was started in Fogera Woreda in 1993. According to 
Fogera Woreda Agricultural and Rural Development Office (2008), about 256 HHs in the 
woreda cultivated rice in area of 65 ha and produced 1625 quintals of rice. After five 
years, in 1999, 16383 HHs cultivated rice in an area of 6775.5 ha and 313921 quintals was 
produced in Amhara region. This indicates a tremendous increase in the response from the 
part of farmers to produce rice in Ethiopia. Amhara Region Bureau of Finance and 
Economic Development (BFED, 2002) also appreciated the promising development of rice 
cultivation in the region and the promising results achieved with in short period.  
 
According to Getachew (2000), the discovery of wild rice in Fogera plain led to the 
initation of rice cultivation in Amhara Region. The first rice cultivation testing program 
was started in 1974 by Institute of Agricultural Research (IAR) in the area. This activity 
was conducted for three years, up to 1977.  It had been promoted in the woreda by the 
WARDO in collaboration with International Institute of Tropical Agriculture (IITA) up to 
1988. 
 
Based on the promising result of this production activity, the Shega and Jigna farmer 
co-operatives started large-scale production of rice with the technical support of North 
Korean experts. But due to some technical as well as market problem, the production 
activity was unsatisfactory. Finally, during the liquidation of these farmers co-
operatives production of rice had ceased (Getachew, 2000). In 1994, the development 
activity was reinitiated by South Gondar zone and Fogera woreda agricultural office 
based on new strategies and approach by proposing rice testing and development 
program. The program encouraged volunteer farmers to participate, so that large 
number of households involved in the production of rice.    
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Rice cultivation is increasing from year to year that within 12 years (1993-2005), all PAs 
of the Fogera plain became producers of rice. In the study area, rice  cultivation spread out 
from 2 PAs to 14 PAs and this supports about 30 households in 1993 to 12720 households 
in 2004/2005 (Tefera, 2006).  In Fogera woreda, out of 28,000 ha of land which is 
potential for rice production, more than 22% ( 6,378 hectares)  have been used for lowland 
rice production in 2005 (IPMS, 2005; Fogera WARDO, 2005; Tefera, 2006). Presently 
rice cultivation expands to Dera Woreda in 5 PAs, and Libokemkem in 8 PAs. 
 
Fogera and Kemkem woredas in South Gonder and Metema woreda in North Gonder are 
the major rice producing woredas in the region. Fogera woreda alone accounted for 
48.26% of the cultivated land and 48.85% of the total rice production in 2006/2007 
(BoARD, 2009 personal communication). It is grown as wet-land rice in Fogera and as 
upland (rain) rice in other woredas. Fogera woreda farmers benefited from planting of rice 
on water logged land where other cereals couldn’t be grown. They obtained more yield 
than they would get from other crops of the same area (Eshetu, 2004).  
 
Rice has an advantage over cereals in its productivity and market value. Its productivity 
varies according to its ecological adaptation (wet land and upland). Currently, rice 
production due to its multiuse as subsistence and commercial crop attracted farmers in the 
study area to allocate more rain-fed land for upland rice production.  
 
Popularization of improved technologies is served as linkage mechanism between 
research-extension-farmers in the agricultural system in Amhara Region. In areas where 
the demand for improved technologies is created as a result of pre-extension 
demonstration, popularization activities are undertaken to a large number of farmers. This 
strategy helps to reach more number of users with improved technologies and also 
improve the availability of seed for the farming community. Accordingly, a lot of farmers 
participated in popularization-program of improved technologies (Akalu, 2006) 
. 
In addition to demonstration and popularization of upland rice (NERICA 3 and NERICA 
4) varieties, participatory seed multiplication and diffusion activities have been undertaken 
by facilitation of ILRI (IPMS) in collaboration with Amhara Region Agricultural Research 
Institute (ARARI) on farmer’s field to alleviate seed shortage. This activity focuses on 
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these upland rice varieties, which have no multiplication and distribution mechanisms. 
But, there is no information on the current status of this seed production and exchange 
system. The local capacity in seed production and ensuring the continuous supply besides 
serving for producers themselves how it is developed, the potential for scaling it out and 
barriers should be assessed for successful seed supply. 
 
This study was designed to provide primary information on identifying the factors 
affecting upland rice seed production to promote upland rice seed supply. It also evaluated 
the effectiveness of farmer-to-farmer seed multiplication and distribution system. The 
impact of research and extension efforts were examined in justifying continued support 
and funding. The effectiveness of farmer-to-farmer seed multiplication and exchange 
system was examined to evaluate how the seed supply system is going on, the 
sustainability of the system, the role of different actors on the continuity and expansion of 
the seed supply and the networking of seed exchange within and between PAs. The study 
also indentified the different enabling environments and constraints for the participation of 
farmers in the system. 
 
1.3. Statement of the Problem 
 
Rapid population growth coupled with high degradation of the natural resource base and 
declining productivity levels of farm land is exacerbating the problem of food security in 
Amhara region. The cultivation of wild rice (x-jigna) was limited in waterlogged and 
swampy areas of Fogera plain where cultivation of other crops is constrained. Moreover, 
in the past, rice production expansion was given less attention from the government and 
most scholars. As a result development and dissemination of improved technologies for 
promotion of rice cultivation were limited.  
 
Production constraints are also observed not only in flooded lowlands but also in the 
upland black soil dominated areas where drainage is a problem. Efforts to solve this 
drainage problem using Broad Bed Maker (BBM) and other improved agricultural 
technologies were not successful. In these upland areas, crop productivity is low (Fogera 
WARDO, 2008) e.g. oil crop (4qt/ha), teff (8qt/ha), and sorghum (14qt/ha) as compared 
with upland rice. Thus, expansion of upland rice cultivation could be an option to increase 
production and productivity in the area. 
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Upland rice seed production and distribution is considered as decisive service and input 
for the expansion of upland rice cultivation in the area. Improved upland rice seeds were 
introduced in the study area, Fogera Woreda, owing to the availability of poorly drained 
farm lands and the market access. Further multiplication of the improved seeds was 
intended to be done by the farmers themselves. For this, efforts like demonstration and 
field days were organized in 2005 in four PAs to develop this upland rice farmer based 
seed supply. The information obtained from the WARDO through personal 
communication indicated that apart from conducting demonstrations and organizing field 
days in 2008, 15 PAs are producing this upland rice variety (NERICA 3 and 4) which 
covers 55.62 ha and 192 farmers have participated in producing this variety . 
 
Despite the efforts for improving farmers access to improved upland rice seed through 
farmer based seed supply system by different stakeholders like IPMS, Adet ARC, and 
Woreda Office of Agriculture; the problem of seed supply is still there.                                                      
In addition, there has been no evaluation of the progress of the farmer to farmer seed 
multiplication and exchange system in the area. As a result, there is no adequate 
information available on the success of the system for further promotion and its constraints 
for improvement. Understanding the functioning of the seed supply system, stakeholders 
and factors for the success or failure of a given approach is essential for future expansion 
and taking corrective actions for failure. Therefore, this study was intended to evaluate the 
effectiveness of farmer-to- farmer seed production-exchange system, identify the factors 
affecting the effectiveness of seed production on the promotion of upland rice seed supply, 
and to identify the actors involved, their roles, linkages and knowledge flow on farmer 
based upland rice seed production-exchange system. 
 
1.4. Objectives of the Study  
 
The general objective of this study is to evaluate the effectiveness of the farmer to farmer 
upland rice seed production-exchange system in the study.  
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The specific objectives of this study are: 
• to map actors involved in the farmer based upland rice seed supply system, 
their roles, linkages and knowledge flows in upland rice seed system in the 
study area;  
• to evaluate the effectiveness of farmer-to-farmer seed production - exchange 
system ; 
• to identify the factors influencing the effectiveness of upland rice seed 
production -exchange system;  and 
• to identify  institutional and organizational innovations and enabling 
environment for developing a sustainable farmer based upland rice seed supply 
system in Fogera woreda.  
 
Research Questions  
 
• Who are the actors involved? What are their roles, linkages and knowledge flows 
in upland rice seed production? 
• How effective is farmer-to-farmer seed production and transfer system in the study 
area? 
• What are the factors affecting upland rice seed production -exchange system? 
• What institutional and organizational innovations and the enabling environment are 
available for ensuring sustainable farmer based upland rice seed supply system in 
the study area?  
 
1.5. Significance of the Study  
 
The information generated by this study is expected to contribute for successful promotion 
of upland rice in the study area through improving farmers’ access to improved seed 
supply. By doing so, productivity of the area will be increased resulting in improved 
household income of smallholders and hence the livelihood of rural community in the  
 study area. 
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The output of the study is believed to serve as a guideline in formulating policies and 
strategies for the development of seed supply system that respond to farmers need at local 
level in the study area and elsewhere. In addition, it will also serve as a baseline for further 
studies in the area.  
 
1.6. Scope and Delimitation of the Study  
 
The study was undertaken in one woreda, namely Fogera which is one of the major rice 
producing districts in ANRS. The area was selected owing to the current efforts in 
promotion of upland rice cultivation by different organizations like IPMS, Adet ARC and 
district agricultural office and the growing interest of farmers to upland rice. Although 
both lowland and upland rice is being cultivated in the study area, this study considered 
only the seed supply system of upland rice. This was mainly due to the limited efforts in 
upland rice and the prevailing seed shortage. Only four PAs, where upland rice 
demonstration and popularization were conducted earlier, were considered in this study 
because it is too early for evaluation in other PAs. Thus, the study focused on 
understanding of the current informal seed system in terms of the different actors involved 
and their interaction, evaluation of the effectiveness of the system, and factors affecting 
the functioning of the system and what enabling environment exists. As the main concern 
of the study was to know the extent of seed flow in informal system, during the study 
period generalization was made on the basis of the results that might also contain some 
limitations which requires updating of information during any late application of the study 
results. 
 
1.7. Structure of the Thesis 
 
The thesis is organized in five main chapters. The introduction part describing background 
of the study including the problem statement, objectives, significance and scope of the 
study is presented in this first chapter.  
 
Subsequent to the introduction, relevant literature is reviewed in chapter two. Definition 
and description of basic concepts of high value in the study are described. 
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Chapter three deals with description of the study area. It also discusses the methodology 
employed for data collection and analysis and conceptual framework of the study are also 
presented in this chapter. 
 
 
Main findings of the study are presented and discussed in chapter 4. The first section of 
the chapter is devoted to describing the actors in the seed supply system, their role and 
linkage mechanisms. In the second section, the effectiveness of farmer to farmer seed 
supply system in the study area is examined and presented. The different factors that 
influence effectiveness of farmer based seed supply system in the study area are presented 
and discussed in the third section. The last section in this chapter mainly deals with 
institutional, organizational and technological innovations as well as enabling environment 
for promotion of the seed supply system.  
 
Finally, chapter five presents the summary, conclusions and recommendations based on 
the results of the study.  
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2. LITERATURE REVIEW 
 
2.1. Some Facts about Upland Rice Production 
 
 
Rice is the staple food for more than 60% of the world’s population; it is a staple food for 
most of the Eastern Asia. About 50% of all rice grown in the world is produced and 
consumed in the Asia Region. Rice runs a close second to wheat in its importance as a 
cereal in the human diet. It has high calorie food with protein content less than wheat 
(ENCU, 2004).  
 
The estimated area, production and yield by rice producing regions in Ethiopia are as 
follows. From 8.5 thousand hectares, 155 thousand quintals of rice have been estimated 
from 4 rice producing regions (Amhara, Oromya, Tigray and Somale) in 2001/02. This 
quantity has also accounted for 0.12 and 0.17 percent of the total area and production, 
which was under cereal crops, respectively. Rice is highly productive crop next to maize 
in Ethiopia. Its average productivity in 2001/02 was about 18.3 quintals per hectare 
(Eshetu, 2004)).  
 
The Amhara Region is the leading rice producer in the country. It contributed the largest 
share in an area coverage (78.5%) and volume of production (85.5%) as well as high yield 
(19qt/ha).The Amhara Region accounted for 0.28 and 0.48% of the total areas allotted and 
production of cereals produced in the region respectively [Ibid]. 
Chida (1983) classified rice based on their ecological adaptation in to swamp rice and 
upland rice.  
 
a) Swamp rice- swamp or aquatic rice growth in water logged conditions, especially on 
soils, that are flooded for most of the growing season. Where field cannot be flooded by 
rainfall, this must be achieved through supplementary irrigation. In most parts of Asia and 
Africa, rice is grown in mangrove and inland swamps, under irrigation, along river valleys 
or in areas of topographic depression.   
 
b) Upland rice- Upland rice is grown on normal upland soils, sometimes in rotation with 
other annual crops. The crop is entirely rain-fed but like swampy rice it requires heavy 
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rainfall (800-1200mm) and long sunny periods. Black soils are capable of holding water 
for long and sustain crop. But sandy soil with low water retention capacity is not suitable. 
 
Upland rice cultivation is practiced on land which is covered only very exceptionally by 
standing water. One of the most original features of rice is the fact that it can be grown 
under very different environmental conditions, particularly to the point of view of its water 
supply. 
 
Strictly upland rice cultivation-This is found on well drained soils above the flood line, 
where the water supply is provided solely by rain and the soil’s retention capacity. It is 
frequently grown both in steeply sloping areas or gently undulating hill sides. 
 
Ground water rice-the water supply to the rice is often partly provided from ground 
water close to the surface to the soil, in to which the plant dips its roots. This type of rice 
cultivation is encountered either at the foot of slopes, or in areas where an impermeable 
layer creates particularly satisfactory condition (CTA, 1993). 
 
According to IRRI (1975), upland rice refers to rice grown on both flat and sloping fields 
that are not bunded, that were prepared and seeded under dry conditions, and that depend 
on rain fall for moisture. The term upland rice variety has been used to designate any rice 
strain (Oryza sativa or O.glaberrima) that is suited for uplands. 
 
Much of the future expansion of the world’s rice land will probably be in upland rice 
because most of the land suited to irrigated paddy culture is already planted in low land 
rice. Such expansion is more feasible in some parts of Africa. 
 
The New Rice for Africa (NERICA) program is an example of using rice genetic 
resources to develop commercial varieties that are more adapted to local cultivation 
conditions, which in this case, emphasizes the upland system. To develop new varieties 
with high vigor and greater capacity to compete with weeds, parental materials from the 
cultivated (O. glaberrima) and Asian (O.sativa) species were combined. The potential 
increase in yield of the improved varieties was 35% compared with local varieties (FAO, 
2005). 
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NERICA rice, developed by plant breeders at WARDA, combines African rice varieties 
already adapted to the local environment with Asian varieties that have high yield 
potential. NERICA is drought- tolerant and can increase yield by 30% over traditional 
African varieties FAO (2005). It is short growing season (some 15 days shorter than that 
of other varieties) is especially important in Sub-Saharan Africa where farmers having 
practical knowledge can schedule their planting and harvesting to take advantage of the 
short rainy season in drought- prone areas. This also allows farmers to grow a second crop 
(e.g. legumes) that, when alternated with rice, to help maintain soil fertility. 
 
Closing the yield gap: All too often, the high yielding rice varieties farmers plant in their 
fields do not reach their potential yield. This is called “yield gap’’ could be closed or at 
least tightened if farmers received the appropriate training to improve their skills, enabling 
them to better manage their fields. 
 
Nutritional analysis of rice by FAO ( 2005) shows that it is rich in carbohydrate and has a 
moderate amount of protein, B Vitamins, thiamine, riboflavin, niacin and dietary fiber. 
However, it lacks other important nutrients such as vitamin C and D and beta-carotene (the 
precursor of vitamin A), as well as host of other micronutrients. People who live mainly 
off rice in the Far East often suffer from protein-energy malnutrition and deficiencies in 
vitamin A, iron, calcium, and protein (FAO, 2005). 
 
2.2. The Role of Extension in Technology Dissemination 
 
  
In agriculture, knowledge and decision-making capacity determine how production 
factor soil, water and capital are utilized. Agricultural extension is central in 
formulating and disseminating knowledge, and in teaching farmers to be competent 
decision makers. Therefore, extension plays an important role in most agricultural 
development projects. It helps farmers make efficient, productive and sustainable as 
of their land and other agricultural resources, through the provision of information, 
advice, education and training. The primary goal of agricultural extension is to assist 
farming families in adapting their production and marketing strategies to rapidly 
changing social, political and economic conditions so that they can, in the long term, 
shape their personal preferences and those of the community (Dagnachew, 2006). 
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Farmers understand their locality and circumstances better than the outsiders; at the same 
time farmers have their own means to solve their local problems. However, it doesn’t 
mean that farmers do not need to learn new things from the “outside” world (Dagnachew, 
2006).  
 
In the context of sustainable agricultural development, agricultural extension has a very 
crucial role to play. The task and responsibilities of extension services will need to be 
broad based and holistic in content and scope, thus beyond agricultural technology 
transfer. More innovative methods must be developed to identify systematically farmer’s 
problems and felt needs, and to help formulate and set agricultural research agenda based 
on such needs and problems. In short, there is a need to develop and improve the 
conceptual, technical and operational methods and tool in order to strategically plan, 
efficiently manage, and scientifically evaluate problem-solving, demand driven and needs-
based agricultural extension programmes. A well designed communication system is an 
integral part of such approach (Abedin, 2006). 
 
Farmer –to- Farmer Communication for Innovation 
 
Intervention organizations can enhance horizontal exchange among farmers by enrolling 
farmers to perform communication for innovation tasks in their community. Farmers may 
act as facilitators of group meetings in the absence of communication worker. Through 
such arrangements, communications for innovation service can be offered or sustained in 
situations where this might not be possible otherwise. Moreover, farmer-to-farmer 
communication can be seen as a way to optimally use the available knowledge-experience 
and skills of farmers in a community (van den Ban, 2004). 
 
2.3. Definition and Importance of Seed  
 
2.3.1. Seed 
 
For most of the history of agriculture, plant improvement and seed selection were farmer 
based activities carried out as integral parts of crop production, with the development of 
commercial agriculture, plant breeding and seed production evolved in different 
disciplines. Seeds played a critical role in agricultural development since prehistoric man 
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domesticated the first crops 10,000 years ago. The domestication of wild species in to crop 
plants probably started with the collection, storage and utilization of seeds not only for 
food but also for planting a major step in evolution of settled agriculture (Zewdie, 2004). 
 
According to FAO (2006), in modern agriculture, seed is a vehicle to deliver almost all 
agriculture based technological innovations to farmers so that they can exploit the genetic 
potential of new varieties. The availability, access and use of seed of adaptable improved 
varieties is, therefore, determinant to the efficiency and productivity of other packages 
(irrigation, fertilizers, pesticides) in increasing crop production to enhance food security 
and alleviating rural poverty in developing countries. The seed to play a catalytic role, it 
should reach to the farmers in a good quality state, high genetic purity, and identity, as 
well as high physical and physiological and healthy quality. Farmers select and store seed 
to plant the next year’s crop, and any off-farm seed, from the formal sector should be a 
better quality for farmers to invest in it. Therefore, the best production techniques need to 
be followed to produce good quality seed. 
 
2.3.2. Seed system 
 
The term seed system entails the entire complex organization, individual and institution 
associated with the development, multiplication, processing, storage, distribution and 
marketing of seed in any country (Maredia, et al 1999; as cited in Gezahegn, 2008). The 
seed system includes traditional (or informal or farmer to farmer) system and the non- 
traditional (or formal or commercial) systems. Legal institutions such as variety release 
procedures, intellectual property rights, certification programs, seed standards, contract 
laws, and law enforcement are also an important component of the system of any country. 
They help determine the quantity, quality, and cost of seeds passing through the seed 
system. Seed system could be formal or informal which will be described in the following 
sections. 
 
Seed systems are composed of set dynamic inter action between seed supply and demand, 
resulting in farm level utilization of seed and thus plant genetic resources (FAO, 2004). 
The seed system is essentially the economic and social mechanism by which farmers’ 
demand for seed and various traits they provide met by various possible sources of 
supply.Rural seed systems are remarkably resilient (FAO, 2004). Seed can usually be 
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acquired through friends, relatives, as a gift or by barter; seed can also be purchased from 
local markets and petty traders, as cash purchased or a loan to be repaid after a harvest.  
 
2.3.3. Formal seed system  
 
Formal seed system is composed of institutional and organizational arrangements 
consisting of all enterprises and organizations that are involved in the flow of modern 
varieties from agricultural research to the farming communities (Zewdie, 2004). The 
formal seed system is easier to characterize, as it is deliberately constructed system that 
involves a chain of activities leading to clear products; certified seed of verified varieties. 
The chain usually starts with plant breeding and selection, resulting in different types of 
varieties, including hybrid, and promotes materials leading to formal variety release and 
maintenance. Guiding principles in the formal system are to maintain the varietal identity 
and purity and to produce seed of optimal physical, physiological and sanitary quality 
(FAO, 2004).  
 
2.3.4. Informal seed system 
 
More than 80% of the crops in developing countries are sown from seed stocks and saved 
by farmers who manage their crops. The informal seed system deals with small quantities 
of seed, is semi-structured, operate at the individual farmer or community level. Many 
informal seed systems depend on indigenous knowledge of plant and seed selection, 
sourcing retaining and management as well as local diffusion mechanisms. The informal 
sector is more flexible and adaptable to changing local conditions and less dependent on or 
less influenced by other external factors than the formal seed system (Zewdie, 2004). 
 
A study made by GTZ (2000) clearly states that for small-scale farmers in developing 
countries, management of seed is of crucial importance and forms an integral part of their 
crop production systems. For many centuries, farmers have developed and maintained 
their own plant genetic resources, based on local means of seed production, selection and 
exchange. Introgressions, mutations and introduction from elsewhere are the common 
sources of new genetic material in a community. Newly introduced varieties subject to 
farmers’ experimentations, and when adopted they become part of the local gene pool. In 
many cases, this integration involves physical mixing of seeds and spontaneous crossing 
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with other materials. The informal seed sector has strong local character, without 
necessarily being confined to a small geographical area. 
 
2.3.5. Seed exchange system  
 
New varieties spread to other farms via farmer to farmer seed exchange, often in small 
gifts of less than 1kg. Seed exchange is also the most common way for farmers to 
replenish lost seed stocks; the role of local markets or formal supply channels is less 
important, except in case of wide spread germination failure, as mentioned above. Farm 
visits during harvest, and cross check with seed providers revealed that those who received 
seed from neighbors, especially small gifts did not always mention this in the interview in 
the farmers (Soleri, 2002).  
 
According to Zewdie (2004) the informal system comprises a multitude of individual 
private farmers who select and save their own seed or exchange seed with others through 
traditional means such as gift, barter, labor exchange, cash transactions or social 
obligations as well as diversity of local level seed production initiative organized by 
farmers’ groups and/or NGO’s working under no legal norms and certification schemes of 
the organized sector. Farmers used four main sources of seed for planting: (a) own saved 
seed from the previous years’ harvest; (b) seeds obtained from relatives, neighbors or 
other farmers; (c) seed purchased through local markets or grain traders; and (d) seed 
purchased from formal sector. The informal farmer to farmer seed exchange was the major 
initial source of seed used for planting each year. 
 
2.3.6. Limitation and opportunities for the informal seed system 
   
Due to the prevailing condition in the most Sub-Saharan Africa (SSA) countries, farmers 
based seed multiplication systems appear to be the most appropriate strategy for 
developing effective seed supply system in the region (FAO, 1999). Decentralized 
farmers-based seed enterprises have several advantages over more formal centralized 
options. Some of the advantages are seed production costs are low, seed is available to 
farmers at the right time, users can purchase the quality of seed desired and seed producers 
are well informed about the seed and variety characteristics valued by farmers (Meradia et 
al., 1999). 
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There are some limitations to the development of local or farmer to farmer seed 
production system. FAO (2004) stated that hybrid seed production requires isolating seed 
production fields and is therefore, unsuitable for small scale farmer communities. Another 
limitation relates to the need for the investment in infrastructure such as seed conditioning, 
machinery, tractors, and implements. Seed market niches that can be organized groups of 
small scale farmers.  
 
Tripp (2001) stated that local level seed project are subject to a number of problems, there 
is often confusion about goal and target participants and lack of clarity about whether the 
principal objective is to increase the incomes of the participant or to develop sustainable 
source of high quality seed. One of the major failing of most local seed projects has been 
to ignore the importance of transaction cost in process. The projects are often confused 
with the multiplication, seed provision, overlooking the fact that the seed multiplication is 
only one aspect of the process. 
 
The other concern is if the potential risk posed to small-scale entrepreneur if seed stocks 
go unsold. Mechanisms for assessing the potential demand for seed and protecting the 
seed seller against the liability for unsold stocks need to be explored. The second issue 
involves the regulatory role of the government in an increasingly decentralized seed 
system. Key questions include; how will farmers be assured of the seed quality? How seed 
enterprise and farmers be assured that their contract will be honored (Maredia, et al., 
1999).  
 
2.4. Actors, Linkage and Knowledge Flow  
 
2.4.1. Actors 
 
Actors are individual persons or group, organization or networks that interact, taking 
and implementing decisions on the basis of their own perception, interests, 
understandings and the opportunities that they are able to see (Solomon and Engel, 
1997). Actors are all those people who have a stake or share in a particular issue or 
system. Actors can be at any level or position in a society, from the international to the 
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national, regional, house hold or intra-household level. Actors include all those who 
affect and are affected by policies, decisions or actions within a particular system. 
 
The important questions need to be answered in the knowledge or information net work 
analyses are what type knowledge or information are important for the successful 
performance of the system? Who are the source use of these types of knowledge and 
information? Who or what are the intermediate-actors, printed material or other media that 
move knowledge and information among actors? How effective are the existing 
communication net works in linking relevant source, intermediaries and users of 
knowledge and information? (Solomon and Engel, 1997). 
 
2.4.2. Types of linkage mechanisms 
 
Linkage mechanisms refer to any structural or managerial devices or procedures used to 
enhance the complementarities of the technology generation and transfer processes. In 
addition to structural interventions, there are four basic types of mechanism to strengthen 
linkage: joint planning and review process; collaborative professional activities; resource 
allocation procedures, and communication device. The analysis shows that these various 
types of mechanisms are appropriate for different kinds of linkage problems. Moreover, 
different types of technologies require different types of linkage mechanisms. To build 
effective links with technology user, it had better to use a combination of various 
mechanisms and apply them at different levels of institutional hierarchy (Akalu, et al., 
2006). 
 
To serve the system well, linkage mechanisms must be relevant. According to the 
function and the context, the size and type of gap, accessibility to all actors, the 
financial capacity of the system and its components and the capacity of the mechanism 
to channel the needed information and/or resources. From this one may drive that 
flexibility, is essential in choosing the mechanism because different technologies and 
different sets of farmers may require different types of mechanism even for the same 
strategy. Careful selection, correct management, and favorable linkage climate can 
avoid risky.  
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The relationships that sustain the acquisition of knowledge and permit interactive learning 
are critical and can take many forms. They can be partnership, for example, in which two 
or more organizations pool knowledge and resources and jointly develop a product, or 
they can be commercial transactions, in which an organization purchases technologies (in 
which knowledge is embedded) or knowledge services from another organization, in 
which case the relationship is defined by contractor license. Linkage may also take the 
form of net works, which provide an organization with market and other early warning 
intelligence on changing consumer preference or technology. Network also embedded the 
“know how” of knowledge sources, which can be tapped as the need arises. These 
linkages and the relationships that govern them concern knowledge flows (World Bank, 
2007).  
 
 
 2.4.3. Knowledge and knowledge flows 
 
According to Paul and Engel (1997), knowledge is not simply that is possessed and 
accumulated, it emerges out of process of social interaction and should be looked at in 
terms of social relationships what people know and how they go about learning is 
intrinsically woven in to their life as social beings. Knowledge emerges as a result of 
social efforts to come to grips with the nomads, the social and physical environments in 
which individuals and group are immersed and said about knowledge that to know is to act 
effectively. Knowledge includes the ideas, concepts routines and skill people acquire over 
time to support their livelihood. 
 
Since knowledge is dynamic, it is constantly produced and reproduced, shaped and 
reshaped and yields many types of knowledge differentiated within and between localities.  
 
According to Joshi et al, (2004), knowledge continuously evolves as farmers learn both by 
evaluating the outcome of previous actions and by observing the environment. This means 
that knowledge that enters a locality is not simply eternalized, but becomes transformed by 
various actors to suit their circumstances. 
 
The knowledge flows (sometimes called information flow) is the flow of knowledge 
through an organization. It is decomposed into atomic knowledge flow from one 
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knowledge repository to another. The knowledge flow looks like what is best known as 
work flow. The main difference is that work flow is task driven. In fact, a work flow is a 
coordination and control diagram and knowledge is communication diagram. However, 
requires information exchange and thus most of the workflow model contain the 
knowledge flow. The reverse does not generally hold.  
 
Generation of knowledge is not an end by itself. It must be utilized by end users. This can 
be realized through the presence of effective linkage among the major stake holders in the 
agricultural knowledge and information system. Linkages between major institutional 
actors in agricultural knowledge and information system are widely recognized as 
essential for an effective flow of technology and information between research, extension, 
farmers and others. The type and nature of linkage between actors within the agricultural 
knowledge and information system directly influence the production and productivity of 
small holder farmers. It is commonly recognized by agricultural knowledge and 
information system stakeholders that poor performance of the system is often related to 
linkage problems (Akalu et al., 2006). 
 
In the linear model of innovation, especially with respect to developing countries 
agriculture, public research organizations are the prime movers. Following this model, 
scientists have taken research. Their extension services have transferred technology, and 
these roles have remained compartmentalized and relative static, even as the external 
environment has changed. The innovation system concept recognizes that (1) there is an 
important role for a broad spectrum role of actors outside, government. (2) the actors’ 
relative importance change during innovation process; (3) as circumstances change and 
actors learn, roles can evolve; (4) actors can play multiple roles , for example, at various 
times they can be source of knowledge, seekers of knowledge, and coordinators of links 
between others (World Bank, 2007). 
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2.4.4. Institutional and organizational innovation 
 
Institutions generate a regulatory of behavior by enabling, coordinating, and 
motivating or constraining behavior of the individual whose behavior they influence 
but indigenous to the society. 
Just to illustrate with a sample of conceptualizations, institutions are:- 
• Formal rules, compliance procedures and standard operating practices that 
structure the  relationship between individuals in various units of the polity and 
economy 
• A partial order for the community life, which serves specific purposes and 
which has capacity to undergo further evolution independently offers a firm 
basis for shaping social actions over long period of time 
• Institutions are humanly devised constraints that structure political, economic   
and social interaction 
Institutions consist of both formal and informal constraints (e.g. norms of behavior, 
conventions and self imposed codes of conducts) and formal constraints (e.g. laws, 
rules and constitutions) and their enforcement properties. Institutions (formal or 
informal) are constructs of human mind and products of human interaction. Human 
beings are the agents but, there is a collective and evolutionary dimension to their 
actions (Ozcan, 2004). 
 
There are various definitions of “Innovation”. These are:- 
• introduction of a new product or a qualitative change in an existing product 
• process innovation new to an industry 
• the opening of new market 
• development of new source of supply for raw materials or other inputs 
• change in industrial organization 
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According to North (1996, cited in AESE, 2000), organizations are group of individuals 
bound together by some common purpose to achieve certain objectives. Organizations 
include economic (e.g. firms, family farms, cooperatives), social (e.g. churches, clubs, 
associations) and educational (e.g. Schools and universities). Peoples organized in group 
are capable of attaining high achievement levels. Experience has shown that the most 
effective groups are those initiated by the members themselves and built upon common 
local concepts of social organization. Organizational innovation refers to entities created 
to support collaborative pursuit of specified goals. 
 
A technological product innovation can involve either a new or improved product whose 
characteristics may differ due to use of new technologies. A technology process 
innovation is the adoption of “new or significantly improved production methods” 
including methods of production delivery. Therefore, innovation involves both the 
creation of entirely new knowledge, as well as diffusion of existing knowledge. 
Innovation, at the level of an individual, firm, might be defined as the application of ideas 
that are new to the firm, whether the new ideas are embodied in products, processes, 
services, or in work organization, management or marketing systems (Roger, 1998). 
 
Spielman (2005) succinctly defines an innovation system as a network of agents, along 
with the institutions, organizations and policies that condition their behavior and 
performance with respect to generating, exchanging and utilizing knowledge. 
 
According to Leeuwis (2004): 1) innovations require the integration of ideas, knowledge, 
experiences, and creativity from multiple actors; 2) innovation design is a process of net 
work building, social learning and negotiation; and 3) multiple actors need to be brought 
together, and 4) innovation to be coherent, consists of a package of new technical and 
socio-organizational arrangements. 
 
  
The World Bank (2006) asserts that innovation can comprise significant improvements but 
usually consist of many small improvements and continuous upgrading, and the nature of 
improvement may be of technical, managerial and institutional, or policy nature or a 
combination there of. In this context, innovation have been typified and defined as 
follows: 
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• Technological innovations: comprise development and use of new products (new 
species, varieties, breeds, processing equipment, storage facilities) and 
management practices/techniques (irrigation, pest and diseases, agronomic 
practices). 
• Organizational innovations: refer to entities created to support collaborative 
pursuit of specified goals and, 
• Institutional innovations: refer to changes in the rules of the game or norms which 
prohibit, permit, or require certain actions and require changes in habits and 
practices of actors involved, including changes in policies. 
 
Innovation in general can be considered as four cycles, of process. They are invention, 
reallocation, organization and marketing. The four process of innovation are linked to 
agricultural development through research, extension and adoption process. 
 
 
The institutional innovations are mainly available in the form of services. The services in 
agricultural innovation assumes to increasing importance from time to time and are at the 
same time, differentiating because more complex technologies and markets with high 
standards require great division of labor. Typical of the service are; extension, financing, 
training, seed production and distribution, marketing and market promotion. Although 
technical information is important in enhancing the promotion of innovation, institutional 
innovations rather play decisive role in the development path ways of innovation (AESE, 
2000). 
 
Variation in innovativeness style of societies is shaped by their institutional makeup- the 
various levels of which institutions, institutional arrangements, the structure and cohesion 
of the institutional sectors which constitute a societies social system of production, the 
structure and culture its organization’s-especially its business firms and other research 
organizations. By understanding an institutional analysis of a society one can begin to 
understand in what kinds of organizations the production of specific kinds of knowledge 
takes place and how this is linked to particular kinds of innovativeness (Rogers, 2002). 
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An innovation system represents the set of interrelated agents, their interactions, and the 
institutions that condition their behavior with respect to the process of generating, 
exchanging, and utilizing knowledge.  
 
 
 
In this context, the term ‘agents’ includes a variety of actors:- 
  
• public sector entities, example., government agencies, international and  
national research organizations, agricultural extension and education services 
state market agencies, state owned enterprises, and institutions of higher 
learning; 
• the private sector, example., foreign and domestic private firms, industry 
association, producer cooperatives and unions, and entrepreneurs; 
• civil society organizations, such as non government organizations, farmers 
organizations, or other community/solidarity based on group; and 
• Farmers, farm households, agricultural laborers, and rural communities. 
The key commodity linking these agents is knowledge. Knowledge may vary in terms of 
its degree of accessibility and accumulation over time or among agents, depending on an 
agent’s capacity to exchange, learn and absorb (AESE, 2006). 
 
2.4.5. Innovator and farmer innovation 
 
According to Hartwich and Jarson (2007), innovator refers to the agent: farmer, processor, 
or some other private actors who introduce and adopt the innovation. Researchers and 
extensionists are inventors’ knowledge transformers, and communicators who assist the 
innovator in the introduction of the innovation, which in any case may also occur without 
their contributions, there is a distinction between those who innovate and those who 
promote innovation. The promoters include researchers and extension agents, NGOs, 
opinion leaders, leading producers, private knowledge consultants, and many others. 
 
Local innovation: it refers to the dynamics of knowledge, which is the knowledge that 
grows within a social group, incorporating learning from own experiences, over 
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generations, but also knowledge that was gained at some time from other sources, but has 
been completely internalized within the local way of thinking and doing. It is the process 
through which individuals or groups discover or develop new and better ways of managing 
resources, building on and expanding the boundaries of their indigenous knowledge. 
Successful local innovation often involve new ways of gaining access to or regulating use 
of natural resources, new way of community organization, or new way of actor interaction. 
In rural development, farmers, DAs, and scientists are challenged to move beyond the 
existing innovations, that farmers have been developing with their own resources on the 
basis of their own knowledge and creativity and the challenge is to develop the ideas 
further (Agri Service Ethiopia, 2007). 
 
2.5. Empirical Studies 
 
The study conducted by Yealembirhan  (2006) showed that farmers’ seed producer groups 
can be efficient if given the necessary support and, as observed in countries like South 
Africa, have potential to develop in to seed specialized small or medium enterprises. 
Government agribusiness promotion program and NGO’s have to play a significant role in 
promoting such collective groups access to marketing distribution channels. 
 
Zewdie (2004), in his research result, reported that farmers may seek seed from outside 
sources as a means for acquiring new crops or varieties, but not necessarily regularly buy 
certified seed from external formal sources. The informal seed sector remained the major 
initial seed source of crops through a local net work of seed exchange and remained the 
major supplier of seed for planting in any crop season.  
 
Gezahegn (2008) studied on determinants and farmers seed and seedling multiplication, 
underlined the involvement of different actors in the seed system create access to seed 
producers farmers like input, credit and market for their seed that increase the participation 
of farmers. However, the project nature of support, absence of clear guideline, lack of 
clear organizational structure with respect to the requirement of seed multiplication and 
distribution have negative influence on the development of local seed system. 
 
A study by Akalu (2006) indicated that solutions often lies in the sphere of improved 
interactions between agricultural knowledge and information system partners, through the 
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development of linkage strategies, joint planning of actions, agreements on resource 
responsibilities, and other activities that improve cooperation and communication.  
 
Farmers' seed production can be quite efficient and some producers will have potential to 
expand as specialized, small or medium-sized seed companies. Seed trade associations, 
government agribusiness promotion programs and especially NGOs have a potential role 
in promoting improvements in production, marketing, and distribution systems for 
traditional farmers’ seed producers. This may involve training in seed production and 
handling, establishing linkages to sources of foundation seed, developing marketing skills 
and approaches, and promoting the transformation into commercial seed companies. For 
these interventions to be sustainable, they must be accompanied by appropriate legal 
changes, training and market development, and elimination of direct subsidies (WBG, 
1999). 
 
Studies have found that mechanisms of farmer to farmer seed flows are based mostly on 
traditional social net works and family relationships but as Tripp, (2000) pointed out that, 
one should be careful not to assume that seed flows are always the result of seed 
exchanges among them. In many instances, seed obtain from other as gift, through 
purchase, or as exchanges for lobour or grain. Even if seed is bought and sold among, 
these transactions may occur among people with close social ties within the same village. 
The market place can also be an important source of seed, and might include as part of net 
work (Tripp, 2000). 
 
A study conducted by Degnet and Belay (2001) on factors influencing the adoption of 
high yielding maize varieties in Southwestern Ethiopia underlined those factors such as 
age of farmers, frequency of contact with extension workers, annual on farm income level 
and farmers knowledge of fertilizer use and its application rates significantly affected 
farmers decision to produce these varieties. 
 
Kipot et al., (2004) on their studies of sharing seed and knowledge; farmer to farmer 
dissemination of agro forestry technologies in western Kenya, the results confirmed that 
informal social net works such as relatives, friends and groups are important avenues for 
spreading new technologies. This implies that family linkages indicate a potential for 
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sharing within and between villages and thereby expanding a net work of seed and 
knowledge sharing. 
 
Study by Degnet (1999) in Mana and Kersa woreda, Ethiopia, showed that the number of 
oxen owned by a farmer determines maize technology adoption. The study has revealed 
that the availability of off-farm income opportunity and wealth status of the head of house 
hold affects adoption of maize technology significantly. 
 
The result of Nkonya et al., (1997) indicated that farmer’s age did not significantly 
influence improved technologies acceptance. In contrary, the result Million and Belay 
(2004) shows age has negative and significant influence on the acceptance of fertilizers.  
 
Shiyani et al., (2000) also reported that the more experience of growing chick pea, the 
higher the acceptance of new varieties. Such a pattern is expected because more 
experienced farmers may have better skills and access to information about improved 
technologies. 
 
Wolday (1999) conducted a study to understand the major factors which dictate the use of 
improved seeds in Ethiopia and reported that price of inputs, access to credits, fertilizer 
use, and economic status of the hose hold, size of land owned , visits of extension agent 
and infrastructure development are the principal determinants of the adoption of improved 
seed.  
 
A study conducted by Chilot (1994) in Welmera and Addis Alem areas of Ethiopia 
showed that the introduction of improved seeds is positively and significantly influenced 
by the wealth status of the farmers, farmers’ contacts with extension agents and 
availability of fertilizer on time. He underlined that the distance to an extension office 
from a village influences the utilization of improved wheat seed negatively and 
significantly. He goes on arguing that the higher the incremental net benefit of the 
improved technology over the traditional practice, the higher the probability and rate of 
adoption. However, the effect of other factors like area cultivated, literacy, livestock 
ownership and farmer’s years of experience are found to be non-significant. 
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Asfaw et al., (1997) in Bako area, reported that participation of farmers in extension 
activities (which is represented by farmers attendance at the field days) is the only variable 
which is found to significantly influence the acceptance of improved maize variety. The 
same study showed that the acceptance of fertilizer technology in maize production is 
influenced positively and significantly by the farmers’ use of credit and by the level of 
formal education of farm household.  
 
 
The conceptual framework of the study (Figure 1) is formulated following review of 
related literatures reviewed in chapter two and based on the above hypothesis that 
effectiveness of farmer to farmer seed production-exchange system is influenced by 
personal, psychological, institutional and economic factors. Therefore, this study will try 
to identify the influence of independent variables on the dependent variable. 
 
                                       
 
 
 
 
 
 
 
 
 
 
Figure 1. Conceptual frame work of the study 
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3. RESEARCH METHODOLOGY 
 
3.1. Description of the study area 
 
The study was conducted in Fogera woreda which is one of the 12 districts of South 
Gondar Zone, which in turn is one of the 11 Zones of Amhara National Regional State. 
The study area is situated at a distance of 55km north of the capital of the regional state, 
Bahir Dar and 42 km west of Debre Tabor, South Gondar Administrative Zone capital. 
The district is comprised of 29 PAs (lower administrative units), and its center being 
Woreta town. The woreda is geographically located 110 58’ N latitude and 370 34’ E 
longitudes. Map of the study area in reference to the districts of Amhara National Regional 
State is presented in Figure 1 below. 
 
T e g e d y - a r m a c h o
A d e r k a y
D e b a r k B e y d a
J a n a m o r a
D a b a t
S e k o ta
Z e q u la
M e te m a W e g e r aL a y a r m c h o
C h e l g a
B e le s a
Q u r a G o n d e r z u r i aD e n b ia
D e h e n a
E b e n a t
A l e f a ta k u s a B u g e n a K o b o
L e b o k e m k e m G e d a n
T a n a
L a y - g a y e n t
M e k teF o g e r a G u b a la f e toF a r t a
D a n g i l a H a b r u
A c h e fe r W a d e laD e r a
D e la n taB a h i r _ D a r
T a c h g a y e n t
E s e t ie
A m b a s e le W o r e b a b o
S e m a d aM e c h a T e u l e d e r ie
T e n ta B a tt i
K u ta b e r
M e k d e la
Y e l m a n a d e n s a
K a ll u
D e s s i e z u r iaS a in t
H u l e te ju  e n a s i
F a g i ta  l e k o m a
G o n c h a  s i s o e n a sB i b u g n eS e k e l laQ u a r i t
G u a n g u a E n e b e s i s a r m id i r
B a n j a
D e g a d a m o t L e g a m b o D a w a c h e f fa
W o r e i ll uA n k e s h a
J a b it e h n a n e
D e b e r e s in a
W o n e b e r e m a E n a r g e  e n a w g a K e le l l aW o g e d i
A n ts o k iaG e s h e A r tu m a ju l i eD e b a y t e la t g e nD e n b e c h a
M a c h a k e l
E n e m a y
G o z a m e n
J a m m a E fr a t aG e i r a k e y aA w a b e l S h e b e le  b e r e n t a M id d aD e j e n e
L a l o m a m a m id e r
B a s s o l i b e n K e w e t
M e r a h e b a i te
M o r e te n a j ir u T a r e m a  b e r
B a s o n a w o r e n aE n s a r o e n a w a y u
A n e k o b e r
A n e g o l e l a e n a a s a g e r t
B e r e h e tH a g e r e m a r ia m e n a k e s a m
M e n e ja r e n a s h e n k
A m h a r a  N a t io n a l  R e g io n a l  S t a t e  
1 : 3 0 0 0 0 0 0
N
A W I
E A S T  G O J J A M
N O R T H  G O N D E R
N O R T H  S H E W A
N O R T H  W O L L O
O R O M I Y A
S O U T H  G O N D E R
S O U T H  W O L L O
W A G H I M R A
W E S T  G O J J A M
L A K E  T A N A
L e g e n d  
 
Figure 2. Map of the study Area (Fogera Woreda) 
Source: ANRS, BoARD, 2009. 
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Population and household characteristics  
 
According to BOFED (2008) the total population of Fogera woreda was estimated to 
251,714 as of 2008 out of which 129093 (51.25%) are male and 112621 (48.75%) are 
female. Economically active population of the woreda (15-55years of age) is 134659 
people out of whom 68786 are male and 65873 are female. The total number of 
households in the 29 PAs of the woreda was about 41,919 of which 92.75% was male 
headed and the rest 7.25% women households. 
 
Geography, soil and climate of the study area  
 
The altitude of Fogera woreda ranges from 1800 to 2500 m.a.s.l. Except for few hills the 
woreda has agriculturally suitable land in terms of topography including for irrigation. 
Topography of the study area consists of 76% plain which are mostly subject to seasonal 
flooding, 13% gentle slope and 11% mountainous. Owing to the topography of the district 
seasonal flooding is the major problem in the area. 
 
Agro ecologically, the woreda is classified as ‘weina dega’ (mid land). The average annual 
rainfall is about 1284.2 mm and this is assumed to be normal in 95% of the study area; 
while the annual mean temperature also varies from 100c to 270c with mean value of 180c. 
Rain fall is mono-modal June to September being the rainy season.  
 
The soil type of the woreda is categorized as 12% red soil, 20% brown soil, 65% black 
soil (vertisol), 3% gray soil. This black soil is poorly drained and due to this its 
productivity is low (WARDO, 2008). 
 
Farming system 
 
As any part of the country, in Fogera, agriculture comprises mainly small holder mixed 
cereal cropping and livestock production (mixed farming 92%, and the others engaged 
in 2% crop production, 0.5% handicrafts and 5% daily laborers). Teff, millet, maize, 
rice, oilseed, barely, vegetables and spices are the major crops grown in the area. Most 
of the crops are grown with rain-fed farming system but some farmers are having 
access to irrigation. Flooding of farm lands from both Rib and Gumara rivers is one of 
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the major causes of crop loss of the woreda. Most vertisol soil due to drainage problem 
also cause yield loss. 
 
Land use/cover of Fogera Woreda-The land use/cover of Fogera woreda is 
dominated by agricultural land, 68% of the total land mass within woreda is allocated 
to agriculture including farming and grazing. The proportion of water body and 
swampy areas (wet lands) accounts for 21.4% of the total woreda land mass. Summary 
of the land use is provided in Table 1 below.  
 
Table 1.  Fogera woreda land use pattern. 
 
 
Land use Area coverage 
(ha) 
% 
coverage 
Land devoted for annual crops 51472 44% 
Grazing land 26999 24% 
Area covered with water/wet land/ 23354 20% 
Infrastructure including settlement 7075 6% 
Unproductive land (hill) 4375 3.7% 
Forest land 2190 1.8% 
Swamp land 1698 1.4% 
Perennial crops 2190 0.2% 
Total 117414 100% 
Source-Fogera WARDO 2008 
 
Rice production trend in Fogera Woreda 
 
Owing to the higher productivity than other crops and its special characteristics to 
grow in flooded areas where other crops do not perform well on it, rice cultivation in 
Fogera plane is expanding. Rice cultivation is mainly for subsistence although surplus 
production is supplied to market. Currently farmers are allotting more land for rice 
cultivation attracted by its productivity and cash income benefits. 
 
As the Woreda Agricultural Office indicated, about 50 % (14 PAs) of the total PAs in 
Fogera Woreda are major rice producing areas. Farmers in these rice growing areas were 
suffering from food shortage due to the poor performance of food crops due to flooding 
problem. After the introduction of rice cultivation the condition of food shortage is 
reversed. These days, most of the farmers in these PAs produce more than subsistence on 
the wetland with minimum or without any opportunity cost (Eshetu, 2004). 
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The information from the woreda Agricultural Office indicated that there is an increasing 
trend of expansion of rice cultivation from 1993 to 2007 in terms of participants and area 
of land covered under the crop (Table 2). Table 2 and Figure 3 below presents the trend of 
expansion of rice cultivation in Fogera woreda in the last 15 years in terms of number of 
PAs, participant farmers, area of land under the crop, production and productivity. 
 
The trend of expansion of lowland rice (Figure 3) in previously constrained flooded and 
waterlogged areas, its productivity and contribution to livelihood of the farming 
community creates an interest among the neighboring farmers to incorporate upland rice in 
their traditional cropping pattern. These days many farmers in the upland area are 
interested to plant upland rice despite the limited seed supply. This clearly shows the 
contribution of expansion of lowland rice for the adoption of upland rice cultivation in the 
area. 
 
Table 2.  Fogera Woreda lowland rice production trend from 1993–2007 cropping seasons 
 
Cropping 
season 
Number of 
PAs 
Particip
ants 
Area 
(ha) 
Productio
n (ql) 
Productiv
ity (ql/ha) 
1993 2 30 6 160 20 
1994 5 256 65 1625 25 
1995 5 494 130 1640 12.6 
1996 5 1374 487 14510 30 
1997 5 2957 1113 16127 14.5 
1998 11 4445 1670 41908 35 
1999 13 6158 1968 60411 35 
2000 13 9413 2907 10745 35 
2001 14 9796 3037 106295 35 
2002 14 11032 3346 117110 35 
2003 14 11583 3980 139300 35 
2004 14 12162 6378 288765 35 
2005 14 12770 6871 274860 45 
2006 14 12930 8014 344739 45 
2007 14 17300 9213 417735 45 
Source-Fogera WARDO (2008) 
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 Figure 3. The increasing trend of lowland rice cultivation in area coverage (ha) from     
1993- 2007 
 
 
3.2. Research Design 
 
Both qualitative and quantitative data were generated by employing a combination of data 
collection tools. The combination of methods employed enabled to gather reliable and 
quality information from the relevant sources leading to meaningful results. Quantitative 
data were collected through personal interview using a semi-structured Interview schedule. 
Qualitative data were also collected through a combination of Rapid Rural Appraisal 
(RRA) tools. Detailed account of data collection methods, sampling procedures, and data 
analysis techniques employed are presented in the following sections. 
 
3. 2.1. Sampling and sampling technique  
 
Sample helps to draw inference about the population from which the sample is drawn. 
This means sampling technique helps us to understand the characteristics of the 
population by examining only a small part of it. But, the sample size and the sample 
selection process/procedure should assure the representativeness of the population. 
 
In principle, accurate information about a given population can be obtained only from 
a census study. However, due to the financial and time constraints, in many cases a 
complete coverage of a population is not possible. Thus, a relatively small number of 
units representing the whole population i.e. 130 sample household farmers from 
producers (65) and non producers (65) were included in the sample. 
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For the purpose of this study, a multi-stage sampling technique was used to select 
sample respondents. In the beginning of the sample, from the rice producing woredas 
of South Gondar Zone, Fogera Woreda was purposively selected due to the fact that it 
is one of the potential rice growing woreda and upland rice cultivation is introduced. In 
addition, adaptation trials, popularization, multiplication and distribution of upland rice 
seed has already been carried out. 
 
In the second stage, 4 peasant associations (4 PAs) were again purposively selected from 
15 PAs where different activities of upland rice development have been done and now 
transferred to seed production–exchange system. Therefore, the study focused on the 4 
PAs where promotion of upland rice has been done (early introduced). 
 
Consequently, a comprehensive fresh list of upland rice producers and non producers 
having suitable land for upland rice production in the selected PAs was prepared in 
collaboration with development agents. 
 
Finally, all the 65 upland rice producers were taken purposively and interviewed. 
Another group of respondents with equal number of the producers were selected by 
probability proportional to size (PPS) random sampling method from the non 
producers. Schematic presentation of the sampling procedure is presented in Figure 4 
while the distribution of sample respondents by PAs is given in Table 3 below.  
 
Table 3.  Distribution of sampled respondents by PAs in the study area Fogera Woreda 
 
**own survey results       *all the producers in the respective PAs were interviewed 
 
Peasant  
 association 
Woji 
Tiwa 
Quhar 
Addis bete cristan 
Total 
number of  
producers* 
  number of HHs owing 
    suitable land 
      (non producers) 
   number of 
 respondents from  
   non-producers 
group 
  
      Total 
Respondents 
5   117   21   26 
5  102  18  23 
5  45  8  13 
50  100  18  68 
65  364  65  130 
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Figure 4. Schematic presentation of the sampling procedure 
 
3.2.2. Data and data sources  
  
Both primary and secondary data were collected from different sources for the study. 
Primary data sources were household farmers in the respective PAs that were selected 
both purposively from the producers and randomly from the non-producers. Key 
informants interview was conducted to generate secondary data from those actors who 
Fogera Woreda 29 (PAs) 
        4PAs 
PA-1 PA-2 PA-3 PA-4 
Pr
o 
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P 
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o 
N
P 
Producers 
(Pro) Non producers  (NP) 
65 Producers +65 Non producers =130 sample respondents 
    
Purposively 
Probability 
proportional to size 
(PPS) for non 
producers and  
purposive inclusion 
of producers 
15 upland rice producing PAs 
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have firsthand information about the subject of the study. Discussion with group of 
farmers and agricultural extension staff has been done to generate secondary data 
(information). Additional data was also gathered from agricultural office heads, subject 
matter specialists, development agents, who have been working in the area. Secondary 
data were also taken from official reports in the study area. Generally, both 
quantitative and qualitative data were taken from different sources from the study area.  
 
 A checklist focusing on issues like: upland rice seed production and exchange means, 
the mode of exchange (for cash, kind or free as a gift), the source of seed, continuity of 
the system, constraints on the production and exchange of upland rice seeds and the 
history and seed supply system of low land rice and other relevant information, was 
used for data collection from key informants and group of farmers (Appendix 2). 
While structured Interview schedule was used to collect data from household 
respondents (Appendix 2). 
 
To collect data on network between actors among Rapid Appraisal of Knowledge 
System (RAAKS) tools such as actors’ identification, linkage matrix, and information 
network were employed.  
 
3.2.3. Data collection procedures 
 
Prior to final administration of the interview schedule, 10 enumerators were recruited 
and given orientation and briefing on the objectives and contents of interview schedule 
in order to acquaint them with basic techniques of data gathering and interviewing and 
on how to approach farmers.  
 
Primary data collection was conducted using a structured interview schedule by both 
purposive and random selection of sample respondents in December, 2008. The 
interview schedule was pre-tested and modification was made in the light of 
suggestion and context of the area before the conclusion of the survey work. The pre-
test enabled to know whether enumerators and farmers had clearly understood the 
interview schedule. 
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Then using the amended structured interview schedule, primary data were collected by 
using personal interview technique from sample household respondents. The interview 
schedule was administered by 10 enumerators with close supervision by the researcher. In 
order to increase the reliability of the survey data and reduce technical and linguistic 
problem at the farm level, the researcher spend much time with enumerators during HH 
interviews. Moreover, four group discussions were held with groups of farmers having 8-
12 participants each (one group discussion in each PA) and 2 group discussions with 
Woreda Agricultural office experts and DAs, to gather additional information as well as 
triangulation of date collected from HH interviews. To ensure the validity of the study, 
additional data were collected from key informants (10 key informants selected from each 
group of key actors) and relevant offices through key informant interview.  The key 
informants for this study were selected by snowballing techniques where by previous 
respondents refer the names of the key informant and location in the proceeding stage. 
Snowball sampling involves the use of participants to identify other respondents. 
 
3.3. Definition of Variables and Working Hypothesis  
 
Dependent variable: The dependent variable of the study is operationalised as 
effectiveness of farmer to farmer seed production-exchange system. The dependent 
variable of the study is polytomous in nature represents upland rice seed production 
status. Producers choose different strategies so as to maximize their utility that bring to 
them satisfaction. The strategy of producers is fundamental description useful to 
analyzing choice utility. It is simply the action of the farmer to participate in upland 
rice seed production-exchange practice. The polytomous dependent variable for the 
determinants of households’ action/ status of upland rice seed is specified as:  
 
 0=Non producers 
1=Seed producers for own purpose  
2=Seed producers for own purpose, for exchange and market the surplus 
 
This indicates that the effectiveness of farmer to farmer seed production-exchange system 
as a dependent variable with a multinomial nature having three levels. 
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Independent or explanatory variables: It is hypothesized that farmers’ decision to 
produce or not at any time are influenced by the combined effect of different  factors that 
can be grouped in to four major categories as economic factors, personal factors, social 
and psychological factors and institutional factors (Figure 1). 
 
The description of the independent variables that are assumed to influence upland rice 
production-exchange system is presented below. 
 
1. Family labor availability; upland rice seed production is labor intensive activity. 
Those farmers who have access to labour are expected to accept and produce than those 
who lack access to family labour. The variable has been treated as a continuous variable 
with decimals as active family labor in terms of man equivalent (conversion factor 
attached in Appendix Table 2). As family labour accessibility increase expansion of 
upland rice seed production was expected to increase and correlated positively. 
 
2. Education level of household head: Level of education was assumed to increase 
farmers’ ability to obtain, process, and use information relevant to upland rice 
production and it was measured as categorical variable in terms of ability to read and 
write and enrolment in primary, secondary schools or above. Education level of the 
household head is expected to enhance decision making for participation in upland rice 
production. It was hypothesized that this variable would have positive relationship 
with the dependent variable. 
 
3. Farmers’ age: It is the number of years that the head of the household has 
completed at the time of the survey. It is a continuous variable represented by positive 
integer values. As age progresses, farmers will become more conservative and 
skeptical. It would therefore be hypothesized that the farmers’ age and effectiveness of 
farmer based upland rice seed supply system to be inversely correlated. 
 
4. Extension agency contact: Agricultural extension service is an important source of 
information, knowledge and advice to smallholder farmers in Ethiopia. The 
agricultural extension service measured by average frequency of contact the farmer 
had made with Development Agents (DAs) is an indicator of reception of the service. 
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It was also anticipated that the farmers’ contact with extension agent promotes to 
participate in the upland rice seed system. 
 
5. Participation in field days: It was measured as a binary variable; 1, if a farmer has 
participated in the field days at least once in the last three years and 0, otherwise. 
Participation in the field day is expected to positively influence farmers’ decision to 
involve in farmer to farmer upland rice seed production-exchange system. 
 
6. Participation in training: training is one of the means by which farmers acquire 
new knowledge and skill and it was measured as a binary variable; 1, if the famer has 
participated in training at least once in the last three years and 0, otherwise. Hence, 
participation in training was expected to positively influence on the effectiveness of 
upland rice farmer to farmer upland rice seed production-exchange system. 
 
7. Participation in on-farm demonstration: It refers to the participation the 
respondent has with regard to upland rice seed production and it was to be measured as 
a binary variable ;1, if the farmer has participated on farm  demonstration  at least once 
in the last three years and 0, otherwise. Participation in on-farm demonstration was 
expected to positively influence on the effectiveness of upland rice farmer to farmer 
upland rice seed production-exchange system. 
 
8. Availability of oxen: In the small–scale Ethiopia agriculture, oxen are the most 
important means of land cultivation. This is also true for the study area. Using 
improved technologies and oxen ownership is positively correlated. The number of 
oxen available in the household is, therefore, expected to increase the probability of 
effectiveness of upland rice farmer to farmer rice seed production-exchange system. 
 
9. Farm size of upland rice: (measured in ha.) is directly associated with higher 
probability of producing upland rice seed. Farmers with large area of land are more 
likely to introduce new agricultural technologies than those with smaller area of land. 
It is assumed that the larger the farm size the farmer has, the better he is initiated to 
involve in farmer to farmer upland rice seed production-exchange system and thereby 
make it effective. 
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10. Access to credit: Access to credit can release the financial constraints of farmers and 
in some cases; access to credit is tied to a particular technology. In this study it is expected 
that access to credit will increase the probability of making effective on farmer based 
upland rice seed system. It was measured as a binary variable; 1, if the farmer has access 
to credit and 0, otherwise.  
 
11. Access and use of chemical fertilizer: Upland rice varieties are alleged to perform 
better with chemical fertilizer. Hence, use of chemical fertilizers is expected to be 
positively related with effectiveness of farmer based upland rice seed system. It is 
measured as a binary variable; 1, if the farmer used fertilizer and 0, otherwise. 
 
12. Participation in social networks: such as relatives, friends, neighborhood and groups 
are important avenues for spreading new technologies. This means that the family linkages 
have a potential of positive influence for knowledge sharing and in so doing the 
effectiveness of farmer to farmer upland rice seed production-exchange system  
 
13. Social participation status of the respondent: Social participation in this study refers 
to the involvement in social activities and membership of respondent in various formal and 
informal organizations, either as a member or an office bearer. It was measured in terms of 
membership or official status in any formal or informal organizations, along with 
frequency of participation. Farmers who belong to more groups interact with more people 
and therefore have more opportunities of sharing knowledge than those who do not. So, it 
was hypothesized that officials have a positive influence on upland rice seed production 
and exchange system and knowledge sharing.   
  
14. Attitude towards upland rice seed production technology: Positive attitude towards 
change in agricultural technology is one of the factors that can speed up the change 
process. Positive attitude formation is also a prerequisite for behavioral change to occur. 
Therefore, it is hypothesized that favorable attitude towards change in upland rice seed 
production-exchange positively influence effectiveness of farmer to farmer upland rice 
seed production-exchange system  This was measured using a summated rating (Likert 
scale). 
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15. Cosmopoliteness: It is the degree of orientation of the respondents towards outside the 
local system s/he belongs. It is measured in terms of frequency of visits to outside his/her 
village and the purpose of such visits. Cosmopoliteness is expected to have positive 
relationship with the dependant variable since it provides more chance of exposure to 
external information. 
 
16. Distance from market center:  is to be measured in kilo meters. A farmer who is at 
closer distance to the market and the frequency of contact has a great chance to get more 
information from others that can increase the probability of exchange information about 
upland rice seed system. Therefore, this variable is expected to influence negatively for 
seed marketing and spread of rice seed.  
 
17. Perception on price of seed:  Where there is a fair price of upland rice seed, the 
farmers will be encouraged and show progress on this seed production. This will create 
competition within the farmers to produce and generate additional income and the variable 
was categorized as very poor, poor, moderate, good and very good perception. 
 
18. Interpersonal trust: Expectancy held by an individual or a group that the word, 
promise verbal or written statement of another individual or group can be relied upon 
(Rotter, 1967). Trust individuals will be more likely than less trusting individuals to share 
information each other. Therefore, the variable assumed to have positive relationship with 
dependent variable. 
 
19. Achievement motivation: This is defined as the need in an individual to perform 
different roles with some degree of excellence. This variable was measured using the scale 
suggested by Pareek and Rao (1992) with slight modification. Achievement motivation 
was to have positive relation with the dependent variable.  
 
3.4. Method of Data Analysis 
 
Depending on the objectives of a given study and nature of the data available, analysis to 
be made requires different approaches. In fact there are two major areas of statistics viz., 
descriptive statistics and inferential statistics. However, in this study descriptive statistics 
was mainly used, which is concerned on the development of certain indices from the raw 
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data. The descriptive analysis was conducted using Statistical Package for Social Science 
(SPSS) version 12. 
  
The important descriptive statistics such as mean, percentage, frequencies, standard 
deviations, were used to summarize and categorize the research data. To analyze the 
determinants affecting effectiveness of farmer to farmer seed supply system chi-square, t-
test and multinomial logit regression were employed using SPSS. The qualitative data 
collected were analyzed by condensation and interpretation.  
 
3.4.1 Econometric model  
 
In order to determine factors that affect choice of upland rice seed production–exchange 
strategies by the rural households to achieve the seed demand goal, categorical data 
analysis in which the dependant variable is qualitative is deemed to be appropriate. When 
there are more than two alternatives among which the decision maker has to choose (i.e. 
unordered qualitative or polytomous variables), the appropriate econometric model would 
be either multinomial logit or multinomial probit regression model. However, the later is 
rarely used in empirical studies due to estimation difficulties imposed by the need to solve 
multiple integrations related to multivariate normal distributions (Greene, 2003). The 
dependent variable in this specific case choice of upland rice seed production strategy is 
polytomous variable, thus, a multinomial logit model when the categorical dependent 
outcome has more than two levels need to be employed for such study (Brown et al., 
2006). Moreover, multinomial logit model was selected not only because of computational 
ease but also multinomial logit analysis exhibits a superior ability to predict upland rice 
seed production diversification and picking up the differences between the upland rice 
seed production strategies of rural house hold’s choice of upland rice seed production of 
rural households. Therefore, multinomial logit model was used in this study in order to 
identify factors affecting rural households’ choice for upland rice seed production 
strategies.  
 
 3.4.2. Specification of multinomial logit model 
 
Rural households make a number of decisions in their daily activities. When there are 
alternatives to chose from, economic theory tells that agents choose what maximizes their 
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expected utility given the existing situation (Moti and Gardebrook, 2008).To identify the 
factors behind upland rice production decision to engage in various production stage the 
assumption is that in a given period at the disposal of its production, a rational household 
head choose among the three mutually exclusive production alternatives that offers the 
maximum utility. Following Greene, (2003), suppose for the jth respondent faced with j 
choices, we specify the utility choices j as; 
 
ijijij ZU εβ +=    -------------------------------------------------- (1) 
 
If the respondent makes choice j in particular, then we assume that Uij is the maximum 
among the j utilities. So, the statistical model is derived by the probability that choice j is 
made which is: 
Prob (Uij Uik) for all other K =j-------------------------------- (2) 
Where, Uij is the utility the jth respondent from non producer j 
Uik the utility to the jth respondent from production k
 
  
 
If the household maximizes its utility defined over production realization, then the 
household’s choice is simply an optimal allocation its asset endowment to choose 
production that maximizes utility Brown et al., 2006. Thus, the jth household’s decision 
can therefore, be modeled as maximizing the expected utility from by choosing the jth 
production among J discrete production, i.e. 
Max j = E(Uij) fj (xi) + =jij ;ε 0 ….J --------------------------(3) 
 
In general, for an outcome variable with J categories, let the jth   rice production strategy 
that the ith   household chooses to maximize its utility could take the value 1if the ith house 
hold choose jth   rice producing strategy and 0 otherwise. The probability that household 
with characteristics x choose seed production strategy j, pij is modeled as: 
 
∑
=
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Where pij = probability representing the ith respondent’s chances of falling in to category j 
         X=predictors of response probabilities 
         βj =covariate effects to jth response category with the first category as the reference. 
 
A convenient normalization that removes indeterminacy in the model is to assume that βi 
=0 
 
(This arise because probabilities sum to 1, so only j parameter vectors are needed to 
determine the j+1 probabilities), (Greene, 2003) so that exp (Xβi) 1, implying that the 
generalized equation (4) above is equivalent to  
 
Pr (yj = j/Xi) = Pij =
∑
=
+
j
j jj
i
X
jX
1
)exp(1
)exp(
β
β
 , for j= 0,2…j and 
 
Pr (yi) = 1/Xi) = Pij =
∑
=
+
j
j jjX1 )exp(1
1
β , ---------------------------- (5) 
Where y= A polytomous outcome variable with categories coded from 0…J. 
Note: The probability of pij is derived from the constraint that the J probabilities sum to1. 
That is, pij +1-∑pij. Similar to binary logit model it implies that we can compute J log-odds 
ratios which are specified as: 
 
ln
ij
ij
P
P
 = x’ ( jj ββ − ) = x’ ,jβ if, j = 0-------------------------------- (6) 
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4. RESULTS AND DISCUSSION 
 
This chapter is mainly devoted for the presentation and discussion of the major finding 
from the analysis of data collected through household interviews, key informant 
interviews and group discussions.  
 
This chapter is organized into four sections following the specific objectives of the study. 
The first section presents the different actors in the upland rice seed supply system, their 
roles and linkages. The second section looks into the effectiveness of upland rice farmer to 
farmer seed production and supply system in different aspects. The last two sections look 
into the factors that influence the effectiveness of farmer to farmer seed production and 
supply system and the enabling environment and institutional and organizational 
innovations required for sustaining the system.  
 
4.1. Actors and their Roles and Linkage Mechanism in the Seed Supply System 
 
In undertaking any intervention, the first step is to identify the key actors who bring about 
or prevent change in an innovation system (Anandajayasekeram et al., 2008). The purpose 
of this section is to list all actors who are working with the upland rice seed producers.  
Then looking in to the role of key actors, information is provided on how the seed supply 
system is functioning.  The linkage mechanism among different actors in the local based 
seed supply system and the way how knowledge flows are also explained. 
 
4.1.1. Actors and their role in promoting upland rice seed production and exchange 
 
Data collected from the different sources indicated that a number of actors are involved in 
the upland rice seed supply system which can be categorized in to public organizations, 
non- government organizations and private sectors. Those key actors which fall in to 
government sectors includes, Bureau of Agriculture and Rural Development (BoARD), 
South Gondar Department of Agriculture and Rural development (DoARD), Fogera 
Woreda Agriculture and Rural Development Office (WARDO), Cooperatives, Adet 
Agricultural Research Center (Adt ARC) and Amhara Credit and Saving Institute (ACSI). 
The two non-governmental organizations identified as key actors in the seed supply 
system are Sasakawa Global Africa (SG2000) and IPMS. Upland rice producing farmers, 
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Rice processing firms and private traders are those three actors identified in the private 
sector. Thus a total of 11 actors were identified to be involved in promoting this farmer to 
farmer upland rice seed production and supply system in the study area. Detailed account 
of the actors identified is presented in AppendixTable1. 
 
Production and supply of improved seed in Ethiopia is still largely in the hands of the 
official seed companies and the research system. This implies that, the involvement of 
farmers, cooperative and private entrepreneurs in the supply of improved seeds is limited. 
Different situation is observed in the production and exchange of upland rice farmer to 
farmer seed system in the study area.  Upland rice producing farmers have different types 
of relation, (such as technical, financial assistance, experience sharing through meeting, 
training, demonstration and input supply, marketing etc) with multitude actors in the study 
area. The upland rice seed supply system is performing in seed production and 
disseminating widely, in collaboration with public organizations, non- government 
organizations and private sectors to enhance the upland rice farmer based seed production-
exchange system.  
 
4.1.1.1. Actors in the Public sector and their roles in promoting upland rice seed 
production and exchange 
 
Description of the public sector, non-governmental and private sectors’ actors involved in 
the promotion of farmer to farmer upland rice seed production and exchange in the study 
area is presented in the following section. Six key actors in the public sector were 
identified by the respondents as playing role in the seed production and supply system. 
These includes Agriculture and Rural development represented at Regional (BoARD), 
zonal (DoARD) and woreda level (WARDO), Cooperative promotion office at woreda 
level and local cooperatives, Adet Agricultural Research Center, and Amhara Credit and 
Saving Institute (ACSI). 
 
Bureau of Agriculture and Rural Development (BoARD): The Amhara regional 
Bureau of Agriculture and Rural development has a regional mandate of leading and 
coordinating agricultural and rural development activities in the region. As an actor in the 
seed supply system of upland rice in the study area, it plays a role in provision of training 
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to woreda experts and development agents, allocating budget for training, facilitate input 
supply, perform planning and evaluation, participate in forum coordination and perform 
some seed certification activities. 
 
South Gondar Department of Agriculture and Rural Development (DoARD): The 
role of the zonal Agriculture and rural Development department as a public actor is 
provision of technical support for woreda experts and kebele DA’s, awareness creation, 
planning, evaluation and overall follow up, and scale out/up the promising practices of 
upland rice. 
  
Fogera Woreda Agriculture and Rural Development office (WARDO): The woreda 
office of agriculture and rural development is responsible for supporting the overall 
agricultural production in the woreda. The woreda has assigned development agents in 
each PA. Information from Key informants, group discussions and HH respondents 
indicated that the major roles of WARDO are provision of extension service, awareness 
creation and serve as information source, mobilization of farmers, conduct demonstration 
and field days to the upland rice seed producers. Most of the planned activities by the 
BoARD and DoARD in relation to the upland rice promotion are implemented at this 
stage. 
 
Cooperative promotion office at woreda level and local cooperatives: Cooperatives at 
woreda level support service cooperatives by technical support and facilitate input and 
credit supply, where as cooperative in the rural area serve as supply and distribution of 
agricultural inputs such as fertilizer. Apart from supplying the required inputs in place and 
amount for farmers, they also give market service for agricultural input in small amount. 
To speed up agricultural development, supplying credit for those who have capital 
shortage to purchase agricultural input in the long and short term credit is their activity. 
 
Adet Agricultural Research Center (Adet ARC): It is one of the 8 research centers 
under Amhara Region Agricultural Research Institute (ARARI). The research center has 
sub-center in Debretabor which is about 40 Km from the study area. The center is 
acknowledged for the successful promotion of lowland rice in the study area including 
development of new lowland rice verities. The center collects and introduces new 
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technologies of upland rice and conduct adoption, popularization and distribution 
activities. The research center also provides trainings and certified seed. From the total 
samples interviewed, 37% of them replied that they got upland rice seed, visited 
demonstration and varietal selection trials organized by the research center.  
 
Amhara Credit and Saving Institute (ACSI): Agricultural input credit service is 
provided through Amhara Credit Service Institute (ACSI). The main objective of the 
institute is to facilitate regular credit and saving promotion activities for the farming 
community. The role of ACSI in the upland seed supply system, though limited, is mainly 
provision of credit facility. 
 
4.1.1.2. Actors in the NGO sector and their roles in promoting upland rice seed 
production and exchange 
 
The intervention of nongovernmental organizations in development activities of the 
woreda is limited. IPMS and SG 2000 are the only non-governmental organizations 
operating in the woreda. Similarly, only the two actors were identified as key actors 
playing role in the promotion of upland rice seed production and exchange in the study 
area. 
 
ILRI/IPMS project: Improving Productivity and Market Success Project is a project 
hosted in ILRI. The project has started promoting upland rice in Fogera Woreda since 
2005. The discussion with staff members of IPMS project in Fogera woreda confirmed 
that IPMS is closely working with upland rice producers towards developing the upland 
rice seed production and exchange. Accordingly, IPMS is supporting the upland rice seed 
producers in facilitating training, seed support, conducting farmers consultative meeting, 
creating forum for farmers, actors, and partnership to discuss on progress of seed supply 
and to set future strategy. Moreover, IPMS is facilitating the monitoring and evaluation, 
coordination, creating linkage among different actors through creating a forum at woreda 
and regional level. 
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SG 2000 (SAA) Sasakawa Africa Association Regional Rice Program: According to 
the discussion with the officials in the project, SG 2000 project has served in the woreda 
for the last two years. The major activities by the project include: 
• Conducting adaptation trial of different 13 varieties on agronomic practices, water 
management, fertilizer application, and row planting. 
• Demonstration of mechanical threshers and polishers. 
• Stabilizing rice processing center and stabilizing rice market chain (cooperatives 
and individual farmers). 
  
4.1.1.3. Private sector actors and their roles in promoting upland rice seed 
production and exchange 
 
Farmers being involved in upland rice production, rice processing mill owners and traders 
involved in rice marketing are the three major actors identified in the private sector. The 
nature and their role are described in this section. 
 
Upland rice producers: These are those farmers in the study area who introduced upland 
rice production in their traditional farming system and exchange seeds of the crop in the 
informal seed supply system. By taking the number of years elapsed in the popularization 
of upland rice in the study area, this group of farmers can be categorized as early adopters. 
The number of this group of actors is being increasing from year to year (e.g., 30 in 2006 
to 192 in 2008) owing to the efforts by different stakeholders in the promotion of upland 
rice in the study area. The producers are of two types based on their production level. The 
first group is those who are producing upland rice for subsistence (consumption) while the 
second group comprises those who are producing for consumption and for market. 
 
 
Rice processing mill owners: These are those private service providers who own rice de-
hulling machines. Their role in upland rice production system is processing the product 
which mainly involves de-hulling the cover on the rice seeds. They also serve as market 
linkage since the farmers sell their rice product to milling owners. They are also the source 
of rice by product for animal feed. Discussion with these actors indicated that fracturing of 
the rice occur due to poor quality machine which reduces the quality of the rice especially 
resulted in difficulties in boiling it. 
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Rice traders: Those traders who buy upland rice from the farmers or mill owners and sell 
to other traders, processors and consumers. But, mostly their relation is with polishers, i.e. 
they purchase from polishers and sell to consumers and the linkage with rice producers 
was weak. Rice traders are expected to involve in market linkage service so that the 
system will be enhanced through creating market income meaning farmers will be 
motivated to produce more seed for both seed and market purpose (food consumption). 
 
4.1.1.4. Missing actors that would have roles in promoting upland rice seed 
production and exchange 
 
In addition of the actors identified in the above sections as playing role in upland rice seed 
production-exchange system, it is also important to look missing actors that would have 
contribute some role. 
 
Accordingly, administrators at PA, woreda and zonal level, individual seed multipliers, 
Organization for Rehabilitation and Development in Amhara (ORDA), and Ethiopian Seed 
Enterprise (ESE) at regional branch were identified as missed actors in the upland rice 
seed supply system. The bases for identification of these missing actors were based on the 
analysis of the nature of upland rice sector relevant to the system in combination with 
analysis of nature of the potential actors by articulating the actors who do have interest  
obtained through group discussion. The potential contribution of the missing actors if 
involved in the system is discussed in brief in the following paragraphs. 
 
Administrative support: Rice is the major focus crop in the strategic plan of the Regional 
government in the Fogera plane growth corridor. Thus, in-line with the strategy 
administrators  at zonal, woreda and PA level could play a significant role in mobilizing 
the community, facilitation in coordination and financing, providing leadership 
contribution focusing on the crop and popularizing the activities and the results obtained 
from upland rice seed development by conducting community conferences at grass root 
level for future expansion.  
 
Ethiopian seed enterprise (ESE): The Ethiopian seed enterprise (ESE) is a government 
enterprise mainly working on the production and distribution of improved seeds at large 
scale in the country. The production and supply of improved seed is one of the services 
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required to support agricultural production and productivity. The supply of improved seed 
entail both quantity and quality consideration. It handles seeds of different qualities and 
standards. The quality of improved seed in Ethiopia is low due to various reasons. Loss of 
genetic quality due to repeated use of the same base is one of the major problems (Mulat, 
2003). 
Accordingly, Ethiopian seed enterprise could supply certified improved upland rice seeds 
by multiplying and distributing the seed either from their seed multiplication field or from 
farmers’ field produced by contractual agreement with farmers and seed certifying 
correlated with other members of seed multiplication. This will solve producers’ threat of 
seed mixing and reduce in quality. 
 
Individual seed multiplier and companies: Individual seed multipliers and companies 
are also important in seed multiplication and supply. There are few enterprises which are 
engaged in the production and distribution of improved rice seed in the region. Some of 
them are Yimam individual seed multiplier, Abebo Seed Multiplication Company and 
Ethiopia agri-seft. They are important in solving the seed shortage problem and supporting 
Ethiopian seed enterprise. It will also help to create the trend of commercialized upland 
rice producing farmers.   
 
Organization for Rehabilitation and Development in Amhara (ORDA): ORDA is one 
of the local non government organization involved in various development activities like 
agricultural development. ORDA is intervening in other crops in contractual seed 
production with farmers by providing services like training, follow up, clustering farmers, 
material like manual support, are provided and market promotion is carried out by the 
organization. Similarly ORDA can serve a lot if strong linkage is created with actors 
involved in promotion of upland rice production and seed supply. 
 
If the above listed missing actors are involved and a strong linkage created with the 
existing key players in the system, better results can be achieved in upland rice seed 
production-exchange as supplementary to farmers’ seed production and thereby solving 
upland rice seed shortage and maintain the seed quality.  
 
 
 52 
 
4.1.2. Linkage and pattern of interaction among actors in the system 
  
 
Linkage among actors and the related linkage mechanisms are quite significant part of a 
knowledge and information system. They show how actors communicate and work 
together (Solomon and Engel, 1997). Improved communication and collaboration between 
various participants in the seed supply system is virtually. Literally, hundreds of 
institutions, donors, and programs are currently active in African seed program, all of 
which are to some extent directly or indirectly interrelated. Coordinated efforts are 
essential to facilitate system reforms and no initiative can achieve this objective by 
working independently as a program of a single donor or organization (WBG, 1999). 
 
It is believed that exchange of experience and information can contribute to efficient 
utilization of available resource while enhancing the quality of service provided to those 
target communities. In order to accomplish the development of farmer to farmer seed 
production-exchange, it is essential to create a good working relationship with local 
government, non government organizations, and relevant government organizations 
through linkage. This demands better understanding of the existing linkage among the 
different actors in the system. According to Anandajayasekeram et al., (2008) actor 
linkage map and actors linkage matrix are among the common tools used for analyzing 
actors’ linkage. Both tools are used to clearly show the actors linkage in this study. 
 
The finding of this study regarding the linkage of the identified actors, whose description 
and role described in the previous section, with the seed production and supply system and 
of course with the producers of upland rice is presented and discussed below. 
 
4.1.2.1. Linkage of actors with the upland rice production and seed supply system 
 
The linkage of actors with the seed supply system was evaluated using interview schedule 
in frequency of respondents and intensity judged by respondents and this was supported 
by in depth group discussion. The sample respondents of upland rice seed producers 
replied that they have strong linkage with woreda office of agriculture and development 
agents, ILRI/IPMS (improving productivity market success), Adet center of agricultural 
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research and both woreda and local cooperatives, in service delivery (such as advisory 
service, demonstration, training, seed supply, credit supply, knowledge and information 
sharing in collaboration with woreda and regional committee (WALC and RALC) (Table 
4). 
 
Table 4. Actors identified by respondents according to the support provided to upland rice 
seed producers as perceived by respondents (N=65) 
 
Actors working with upland 
rice seed producers 
Frequency % Relative 
importance rate 
Cooperatives 30 46 3 
Adet ARC 24 37 4 
ACSI 8 12 5 
WARDO 52 80 1 
IPMS 45 69 2 
Source: own survey data2009.  
 
Group discussion with upland rice producing farmers and key informants indicated that 
the upland rice producers have a strong linkage with the agricultural office at woreda level 
including development agents at PA. Among the sample respondents as indicated in Table 
4, 80% of them confirmed that they have a good relation with the woreda agricultural 
office at woreda level and DA’s at PA level. Whereas, upland rice producing farmers put 
their perception on the status of the linkage they have with the Bureau of Agriculture as 
weak. The respondents also perceived that the linkage of DoARD with the direct seed 
supply system is weak. 
 
Group discussion conducted with farmers’ service cooperative committee members at PA 
level revealed that the upland rice seed producers have strong linkage with cooperatives at 
PA level. About 46% of the sample respondents replied that service cooperatives is 
serving to members properly.  
 
The respondents described that there was and is a good working atmosphere between 
upland rice producers and Adet Agricultural Research Center implying the efforts and 
strong linkage of the research center with the seed supply system. In this regard, 37% of 
respondents appreciated the service provided to them by the research center in terms of 
upland rice promotion. 
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Only 12% of the sample respondents replied that the credit delivery institute (ACSI) 
contributes for seed supply development. This is a clear indication that the credit facility 
supplied by ACSI is limited. In addition to the limited service by ACSI and complicated 
loan arrangement restricted the farmers to take loan from the institute. Thus, the 
interaction of the institute with agricultural development program was almost limited. The 
linkage perceived by upland rice producers was found to be weak. 
 
The result presented in Table 4 above revealed that 70% of the sample respondents have 
direct contact with ILRI/IPMS. The project is especially working on provision and 
facilitating training, participating on forum, providing seed and fertilizer (once involved in 
input supply to encourage farmer to farmer seed supply system by revolving the fund), and 
the respondent households put their perception on the status of the linkage they have as 
strong. 
 
In connection with SG 2000, from the response of respondents as well as producers in the 
group discussion it was observed that most of them are not acquainted with this 
organization.  But, it serves as source of NERICA 4 through IPMS for demonstration 
purpose. Producers put their perception on the status of the linkage they have with SG 
2000 as weak. 
 
Looking in to the linkage of private sector actors with the system, there is farmer to farmer 
interaction which helps seed producers to share upland rice related innovations; by which 
the development agents and IPMS field workers played a significant role in facilitating the 
interaction by creating a meeting and farmers forum. The linkage of milling owners with 
rice producers was found to be medium. Whereas, rice traders have weak linkage with the 
producer farmers since they mostly collect the product from rice mill owners. 
 
 
4.1.2.2. Pattern of interaction: linkage of actors with upland rice producers 
 
Actor interaction is mapped using both ego based map and linkage matrix. By using ego 
based map; here we can look at individual actors and see that they link up with. Following 
Anandajayasekarm et al, (2008) the actor linkage maps were produced by placing upland 
rice producing farmers in the center and linking the other actors based on their 
contribution to the system. A participatory actor’s linkage map was produced by upland 
rice producers and other key informants in such a way that upland rice producing farmers 
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were placed in the center and upland rice producers and key informants were asked to 
identify key actors they have linkage and draw the map (Figure 5).      
                                               
The linkage map is another version of the description presented in section 4.1.2.1 below in 
pictorial format. As indicated in the linkage map, upland rice producers and key 
informants put the linkage of the upland rice seed supply as strong with Adet Agricultural 
Research Center (Adet ARC), IPMS, cooperatives and WARDO. On the other hand, they 
put medium for the linkage of upland rice seed supply with rice processing firm. Finally, 
they put weak linkage of the upland rice seed supply with SG2000, BoARD, DoARD, and 
private traders. The role a given actor contributing to the upland rice producers is also 
depicted in the actors’ linkage map below (Figure 5).
 
  
Figure 5. Actors’ linkage map  
 
 
                    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Key 
Linkage strength 
  Strong linkage   
  Moderate linkage 
  Weak Linkage 
Linkage description 
 
1. Extension service, demonstration, field 
day, training, input supply,  awareness 
creation, farmers mobilization 
2. Adaptation trial, demonstration and 
popularization, training, source of 
certified seed, technical support, 
monitoring intervention 
3. Coordination and management of 
partnership, source of fund, facilitate 
training, create forum, joint planning 
4. NERICA4  seed source 
5. Credit supply, input supply, market 
service 
6. Credit 
7. Coordination, seed certification, joint 
planning, participation in  forum 
8. Planning and evaluation, technical 
support, awareness creation, scale up/out 
promising technologies 
9. Market service, processing of rice, 
source of animal feed 
10. Market service 
Figure 5. Actors’ linkage map produced according to upland rice producers and key 
informants  
Upland rice seed 
producers 
Private traders  
10 
DoARD 8 
SG 2000 4 
Rice processing firms 
(mill owners)         9 
BoARD 7 
ACSI 6 
Cooperatives 5 
IPMS   3 
WARDO   1 Adet ARC   2 
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4.1.2.3. Pattern of interaction: linkage and interaction among actors in the upland   
rice production and seed system 
 
The advantage of linkage matrix over linkage map is it helps to show the linkage, function 
and interaction among the different actors (Anandajayasekarm et al, 2008). Thus, actor 
interaction was presented using linkage matrix where major actors in the seed supply are 
listed both the row and column of the matrix and their relation and interaction is described 
in the intersection cells (Table 5). Each box/cell in the matrix then represents the linkage 
between the two actors and represents the type of linkage. Shaded boxes represent strong 
linkage among the respective actors. Accordingly strong linkage was observed between 
upland rice producers and IPMS, WARDO, cooperatives, Adet ARC and producers. 
Whereas the others are linked that an organization has for the purpose of accessing 
technology and knowledge or collaborating on a joint activity, though not strong in this 
case, but would be more important for supporting continuous improvement of upland rice 
production. These weak interactions call for strong efforts to strengthen the capacities of 
relevant actor for interacting and learning. 
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Table 5.Actor linkage matrix in the seed supply system 
 
 BoAR
D 
DoARD WoARD Cooperatives Adet  IAR ACSI SG2000 Farmers Rice 
processing 
firms 
Private 
trader 
IPMS 
BoARD  Joint activity 
Technical support 
Plan, monitor & 
evaluation 
Joint activity 
Extension service 
Input source 
Facilitate 
input supply 
Facilitate linkage 
Popularization 
& adoption of 
research result 
Nil Feed back In line with 
WARDO 
Nil Nil Coordination 
Plan 
Create linkage 
forum 
DoARD   Awareness 
Creation 
Technical support 
Plan, monitor 
Nil Enlarging technology 
Monitoring & 
evaluation 
Technical support 
Nil Nil Awareness 
creation 
Experience 
sharing 
Nil Nil Joint planning 
Monitoring &evaluation 
Participate in forum 
WoARD    Input supply 
Market 
linkage 
Conduct trial & 
Demonstration 
Training 
Enlarge technology 
 
Nil Nil Extension 
service 
Targeting 
Training 
 
Nil Nil Joint planning 
Input source 
Fund source 
Extension service 
Monitoring &evaluation 
Coopera
tives 
    Nil Nil Nil Credit 
Input 
supply 
Market 
Market 
linkage 
Market 
linkage 
Market linkage creation 
Input supply 
Adet 
ARC 
     Nil Seed 
source 
Training 
Trial 
Nil Nil Plan ,seed source, 
knowledge source 
ACSI       Nil Credit 
service 
Nil Nil Joint plan, source of credit 
SG2000        Seed source Nil Nil Seed source 
Farmers        Seed and 
knowledge 
sharing 
Rice 
processing, 
market 
linkage 
Market 
linkage 
Facilitating training 
Coordination 
Create Forum 
Technical support 
Fund & input source 
Joint planning 
Rice 
processi
ng firms 
         Market 
link 
De-hulling  
Source of animal feed  
Private 
traders 
          Market linkage 
IPMS           
 
-Bald indicates strong linkage 
Source: Authors’ survey resul
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4.1.3. Knowledge flow in the farmers’ based upland rice seed supply system 
 
 
Trainings, field trials, demonstrations and field days were undertaken to promote upland rice 
production and seed supply system at local levels in the study area. In addition, consultative 
meetings were held at regional and woreda level for experiential and skill learning, to identify 
the technology gap and future planning in general to share knowledge between actors and 
forward their understanding gained from the meeting. Collaborative efforts have also been 
made to promote farmer based seed supply system by equipping farmers with upland rice 
producing techniques. In the following paragraphs, the specific role of the different actors in 
relation to knowledge flow in the system is discussed. Communication networking of the 
farmers based upland rice seed system in the study area is presented in Figure 6 below. 
 
 
Group discussion with key informants of actors revealed that Adet ARC has played a greater 
role in providing training for WARDO experts and DA’s. Adet ARC has also conducted trial, 
demonstration and field days for popularization of upland rice at farmers’ field in 
collaboration with WARDO and IPMS. Demonstrations and field days were vital tools in 
creating awareness on the perception of upland rice. Adet ARC was close to end users in 
providing knowledge of upland rice producing techniques and source of technology like 
certified seed (see Figure 6). 
Communication networking in farmer based upland rice seed system 
 
  
 
 
 
 
 
 
 
 
 
 
 
Figure 6 . Position of actors to show their closeness to farmers in knowledge flow 
ILRI                                              Cooperatives 
 
 
 
 
 
 
 
 
        WALC                                             RALC 
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     BoARD 
                            
Farmer
s 
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The BoARD has also played a role in knowledge flow through offering training to woreda 
experts about the techniques of upland rice production. The discussion conducted with 
WARDO experts indicated that BoARD provided training, awareness creation and experience 
sharing at RALC meeting and contribute the knowledge to the actors. The BoARD is close to 
farmers in providing knowledge but, there are limitations on participation of the concerned 
bodies of bureau like seed multiplication team and input supply work processor. 
 
In the context of sustainable agricultural development, agricultural extension has crucial role 
to play. The WARDO and DA’s are key players in providing extension services. The 
WARDO and DA’s has participated in  awareness creation, knowledge sharing to farmers 
which are being achieved through training, in farmers and site selection and conducting 
demonstrations field days and giving advisory services. Respondents were asked about the 
major upland rice production related advisory service and 78% of the respondents replied that 
they got advisory service from woreda experts and DA’s. The Table 6 below shows the 
number of participants on field days, training, and demonstration by different organizations. 
The WARDO and DA’s were close in flow of knowledge. 
 
Table 6. Participants on field day, training and demonstration (total N=130) 
 
Organization arranged 
  Participants in different extension events 
 Non 
participants 
WARDO NGO Adet ARC Total 
participants 
Activities No % No % No % No % N % 
Field day 82 63 26 20 7 5.5 15 11.5 48 47 
Training 94 72 13 10 3 2.3 20 15.3 36 28 
Demonstration 100 77 11 8.5 2 1.5 17 5.5 30 33 
   Source: own survey result 2008/9 
 
Cooperatives are expected to play a significant role in sharing upland rice related market 
information. But, among the respondents replied on market information, 64% of the 
respondents got market information from neighbor farmers, followed by 72% of the 
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respondents got from DA’s. The role of cooperatives in sharing market oriented information 
is as expected so close to farmers in the knowledge net working. 
 
IPMS in the study area have organized trainings, demonstrations, and field days in 
collaboration with WARDO and Adet ARC. In addition to facilitation roles and allocation of 
fund to use the means/tools to communicate, IPMS has organized advisory and learning 
committee for common knowledge and information exchange. 
 
The findings obtained through discussion with IPMS key informants revealed that Regional 
Advisory and Learning Committee (RALC) consultative meeting is conducted twice a year 
and Woreda Advisory and Learning Committee (WALC) meeting is also conducted four 
times a year for knowledge exchange among actors. The linkage of actors created by IPMS 
has helped in creating awareness or familiarity gained by experience, visiting fields, finding 
technology gap and put solution and actors understanding on future scope of upland rice 
expansion. The consultative meeting of RALC and WALC has created a room to bring 
together actors twice a year and four times a year at regional and woreda level, respectively 
for the good knowledge and information flow of various actors involved in upland rice seed 
development. 
 
Upland rice producing farmers gain knowledge from various actors vertically and share 
among farmers themselves horizontally. The farmers share knowledge during meetings and 
they learn the experience they developed while they were together in market, church, mahiber 
and other social platforms. 
  
 
4.2. Effectiveness of Upland Rice Farmer to Farmer Seed Supply 
 
 The effectiveness of the upland rice seed production and exchange system in the study area 
were evaluated based on indicators like: - by the hard work and success of extension efforts 
by different actors (e.g. IPMS, WARDO), productivity of upland rice over other cereals, 
profitability of upland rice as compared with the common staple crop teff, by its potential 
contribution to ensure food security and diversity of the crop in consumption and other uses.  
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4.2.1. Extension efforts and their success in upland rice promotion and farmer to farmer 
seed supply 
 
The project strategy of IPMS was to introduce/ strengthen and adopt innovative technologies 
and practices to priority crop and livestock commodities in the pilot learning site (Fogera) in 
conjunction with innovative private sector marketing, input supply, and credit arrangements. 
Such innovations were introduced and developed on the basis of the potential of markets and 
the needs and capabilities of farmers (IPMS, 2005). 
 
One of the priority commodities selected among the cereal crops in the project learning site is 
upland rice owing to its good development potential. IPMS focuses its efforts on 
strengthening or developing farmer based seed production-exchange system as key actor 
linking with other actors in the initiation, coordination, and funding of trainings and creating 
forums for information exchange among actors and the farmers. The project strived hard to 
accelerate the introduction and dissemination of upland rice technology particularly in 
promoting NERICA variety. The major activities done so far by IPMS in collaboration with 
various actors include participatory adaptation, popularization, seed multiplication and 
dissemination of upland rice. 
 
In 2005 cropping season, on-farm trials of four upland rice varieties namely NERICA-3, 
NERICA-4, SUPERICA-1, PAWE-1 were conducted replicated at five sites. The trial sites 
were selected considering altitude, soil type, and micro relief of flooding and non-flooding. 
The trial result indicated that SUPERICA-1 showed better performance in excess moisture 
available flooding zones where as NERICA-4 gave better yield in upland and non flooding 
zones. 
 
As indicated by key informants in Fogera IPMS coordination office, following the result of 
on-farm trial farmer to farmer seed multiplication and popularization was started at Fogera in 
2006 with 30 farmers from 0.125 to 0.25 hectare of land each (a total of 4.62 ha). Field day 
was organized in two PA’s which involved around 50 farmers. Feedback showed that farmers 
have recognized the behavior of rice and planned to adjust the time of sowing and identifying 
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the type of soil required. Following the 2005 demonstration of on-farm trials and seed 
multiplication from farmers’ field conducted in 2006, farmers from neighbor PA’s and non 
participants from the respective PA’s where the trials have been made have learned the 
practices and decided to procure seed either from the farmers and/or other input supply 
institutes. 
 
IPMS experts also indicated that, parallel to the aforementioned activities; consultative 
meeting was organized on upland rice seed multiplication and future strategies/option. More 
than 105 participants that include DA’s, experts, researchers, farmers, and traders attended the 
consultative meeting. Among the participants of consultative meeting, 10 of them were 
female. 
 
The information obtained from Fogera IPMS coordination office and IPMS progress report 
(2008) indicated that in 2007 popularization of upland rice as an opportunity for farmers who 
have vertisol soil was started through farmer to farmer seed exchange system. Seed 
multiplication by farmers was done in 4 PA’s with 48 farmers which covered 12 ha of land 
and produced about 125 quintal of seed. In addition, demonstration on 19 farmers from 4 
PA’s of small demonstration plots was done. Farmer to farmer seed transfer has been already 
started through their neighborhood and other PA’s. Field days were undertaken and the 
farmers have recognized the importance of upland rice due to its productivity as compared to 
the common crops. The maximum production obtained was 30 quintal/ha which was by far 
higher than teff yield which is about 7-10 quintals/ha (IPMS, 2008). In the year 2007, the 
price of 1 quintal rice and teff was 450 and 850 birr, respectively. This shows that there is 
5000 birr profit of rice over teff per hectare. 
 
Upland rice expansion was also well progressed in the year 2008 in the previous intervention 
PA’s and expands to new PA’s. In the 2008 cropping season a total of 192 farming 
households from 15 PAs were involved in upland rice seed multiplication on about 55.6 ha of 
land. Based on the increasing trend of the number of participants in the upland rice seed 
multiplication in the study area (Figure 7), it can be concluded that the efforts by different 
stakeholders and the farmer to farmer seed system is effective. These farmers procure seeds 
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from three different sources namely from their own previous year production, farmer to 
farmer in kind exchange, and purchasing in cash. 
 
Farmers who belong to the 19 demonstrations and 43 effective farmer to farmer seed 
multiplication participants continued upland rice production in quarter of a hectare for the 
cropping season and used their previous years’ seed production. Those new adopters of 
upland rice, which are about 82 participants in number exchange seeds with other farmers and 
40 farmers, collect seeds from WARDO and IPMS collection (Table 7). In kind exchange was 
made with teff by considering volume regardless of the weight. About 82 and 40farmers of the 
2008 upland rice producers in the study area procure seeds through in kind exchange with 
farmers and purchasing from WARDO and IPMS collection, respectively (Table 7). Looking 
in to the seed multiplication and source of seeds in the last cropping season presented in Table 
7, it can clearly be seen that the major source of upland rice seed supply in the study area 
(about 70%) is farmer to farmer seed exchange. 
 
Table 7 . Number of upland rice seed multiplication participants and source of seed in 2008 
 
Self supported and exchanged in kind among themselves seed sources 
Number of 
PA’s 
From their 
production 
In kind 
exchange 
Participant 
number 
Seed in 
quintal 
Area in 
hectare 
6 70 82 152 38.25 38.25 
WARDO and IPMS collected seed source 
Number of 
PA’s 
Number of 
participants 
Area coverage (ha) Seed quantity quintal 
11 40 17.375 15.875 
 
Source: data from Fogera IPMS coordination office 2008 
 
 
From the figure below (Figure 7) and the seed supply achievements presented in Table 7, it 
can be seen that the number of participant households in the upland rice seed multiplication 
has increased significantly since the first on-farm trial in 2005. The system is also creating 
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and increasing local capacity in seed production which is a sign for assurance of continuous 
seed supply. The local community has given a new name for upland rice as “our base of life” 
due to its productivity, early maturity, and high market value. This can be taken as a good 
indicator for the acceptance of upland rice by the farmers. 
 
 
Figure 7. The increasing trend of participants in the upland rice seed multiplication  
 
 
The sample respondents were asked why they are motivated to produce and/or planned to 
produce upland rice seed. Out of the total respondents, 56.9% of them (n=74) responded that 
they decided to participate in upland rice production by considering its yield advantage 
followed by its early maturity (Appendix table3). However, farmers complained that even 
though the interest of farmers for upland rice is increasing, there is a big constraint of seed 
supply. They suggested the participation of other seed supplying actors since the growing 
demand of upland rice seed cannot be satisfied through farmer based seed supply. Among the 
reasons justified by non producers for not to producing, 58% of the respondents from the non 
producer sample households responded that there was information shortage or knowledge gap 
on upland rice production which contributes to their reluctance to participate in the system 
which needs attention on extension activities (Appendix Table 5). 
 
Sample respondents from the producers’ group were asked for their interest to continue 
producing upland rice. Out of the total 65 rice producers, 82 % of the respondents respond 
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that they will continue producing upland rice seed while the rest 18% decided not to continue 
because of shortage of labor and irrigable land (Appendix Table6) . 
 
4.2.2. Profitability of upland rice as a contributor for effectiveness of farmer to farmer 
seed supply 
 
The overall development strategy of Ethiopia is based on the development of a strong free 
market economic system. Markets are expected to lead production, not the other way round as 
currently practiced (where farmers look for market after they produce) (FDRE, 2001). 
Likewise, the upland rice seed production- exchange system in the study area is effective due 
to its high market value both for seed and home consumption purpose. It is serving as 
additional income source for producing households. 
 
A simple cost benefit analysis was computed and the profitability of upland rice was 
compared with the main crop in the study area, teff which has wide area coverage and being a 
staple crop for almost all people of Fogera. The cost benefit analysis indicated that the net 
income from upland rice (10,210 Eth Birr/ha) was higher than that of the common crop teff 
(4,586 Eth Birr/ha) (Table 8). This indicates that the profitability of upland rice was122.5% 
higher than that of teff. The detail cost benefit computation is presented in Appendix Table 7. 
 
          Table 8.Cost benefit analysis of upland rice and teff per hectare basis 
 
Description Teff Upland rice 
Variable cost/ha   
Labor and machine cost 1705 1910 
Material and input cost 1069 1080 
 Total cost                              2774 2990 
Gross income/ha 7360 13200 
Net income/ha 4586 10,210 
Difference  +5624 
          Source: Own survey result 2009. 
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The above analysis indicated that in addition to the importance of the crop due to its yield in 
vertisols, the profitability of the crop contributed to the effectiveness of the farmers’ based 
seed production and supply system. 
 
4.2.3. Productivity of upland rice as a contributor for effectiveness of farmer to farmer 
seed supply 
 
As mentioned by WARDO in the group discussion, agricultural productivity is low in the 
study area. The low agricultural productivity is attributed to various factors like erratic 
rainfall, soil fertility loss, pests, diseases and weeds. The magnitude of losses is considerably 
high particularly on the main crop teff. Most of the farmers in the woreda use local seeds, 
which are low in productivity. The poor and limited quality of seeds from land race 
populations coupled with poor cultural practices and the nature of vertisol soil have also 
contributed to low productivity. Farmers also claim that the price of improved seed is by far 
expensive than they can afford. Although credit is available farmers often want to avoid risk. 
 
To change this scenario, farmers have been attracted to adopt upland rice verities and 
multiplication and distribution for themselves and needy farmers. The main advantage is to 
develop seed production, multiplication and increase the local capacity of upland rice seed 
production at small holder level. Despite the previous efforts in expansion of rice in Fogera 
woreda, there is still huge potential for further expansion. The WARDO in the discussion 
indicated that in Fogera, 65% (76,313) hectare is black soil conducive for rice production, but 
until now it covers only 8,015 hectare with rice which is limited to the highly flooded area. 
 
The major agricultural crops grown in the woreda on vertisol soil includes teff, maize, 
sorghum and oil seeds. A comparison of productivity was made on upland rice with other 
crops grown on vertisol soil. The data collected from sample respondents showed that upland 
rice was effective in productivity next to maize (Table 9). Its average yield is about 20.88 
quintals/ha which is about 58%, 375% and 290% higher than the average yield of sorghum, 
noug and teff , respectively. This contributes to the acceptance of upland rice and its 
expansion in the study area. However, due to lack of awareness on the agronomic practices 
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and experiences and improper site selection, some failure was observed during the start of its 
introduction.  
 
          Table 9. Productivity of crops grown on vertisol soil in the study area 
 
Crop type Number of respondents Average yield/ha 
Upland rice 65 20.88 quintal 
Maize 126 24.57 quintal 
Sorghum 30 13.25 quintal 
Noug (oil seeds) 71 4.4     quintal 
Teff 114 5.3      quintal 
     Source: Own survey result 2008 
 
The case study presented below indicates the farmer’s attitude towards low land rice 
production before and after the introduction of the crop. 
 
Case study 
A farmer named Wale Agmas, age 55 married and living with his wife and children told the following 
story. 
He said ‘before rice was introduced in my area, me and all the people in the flooded plain were not 
producing crop except with residual moisture at the end of rainy season in small amount. There was 
food shortage during seasonal flooding. We were migrating to upland areas every rainy season and 
looking for food aid from government and non government organizations. 
 
Figure 8.  Ato Wale Agmas rice producing farmer in Fogera Woreda, ANRS  
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At the time of rice popularization, we were not happy to produce because of low market demand and 
poor food habit. There was also a bad cultural belief. Some people were saying it causes male sterility, 
and the others were saying female fertility which will cause twins birth like Chinese and even it is 
grass seed which will cause body emaciation. This caused slow adoption and promotion.  
After the popularization of rice, the conditions become reversed: more production is obtained and 
market is created. The success of rice production on flooded area creates a great demand for upland 
rice production to those who live on the upland areas.  
Now a days, food security is ensured, even we construct our house with corrugated iron sheet. We got 
low land rice seed through farmer to farmer exchange mostly in kind and to some extent by cash. 
However, the seed quality is declining because we use the same seed for more than a decade.  
 Before the introduction of rice in the area, we were saying locally ‘’wuha belagn’’ meaning the water 
damages my crops. Now a days, we say ‘’wuha abelagn’’ meaning high production of rice is obtained 
because of the flood. We produce an average of 35 quintal/ha. We feed our family and we got a large 
biomass of straw for our livestock. We appreciate the crop and we call it ‘’an admiring crop’’ or the 
‘’swimming crop’’. 
    Source: Key informant discussion in lowland rice producing area, 2009. 
 
Due to its productivity, upland rice was found to be an ideal crop on the vertisol soil and 
attract farmers attention most to produce this rice seed. The various relative advantages of 
upland rice production attract the interest of many farmers in Fogera and neighboring 
woredas. The experience of upland rice development expanded to the neighbor woredas can 
be taken as an indication to effectiveness in terms of expansion. 
 
The findings obtained through discussion with key informants in the neighbor woreda namely 
Libo Kemkem WARDO revealed that in 2008, about 150 farmers (each 0.1ha) cultivated 
upland rice in 15 ha of land for seed purpose. The seed (NERICA-3&4) was initially supplied 
by Adet ARC and multiplied by the WARDO using irrigation in the dry season. The farmers 
who are multiplying the seed negotiated with WARDO to give back the seed as revolving and 
exchange the remaining seed produced either in crop or in cash based on the interest of 
producers and non producers. 
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4.2.4. Effectiveness in terms of diversity of use 
 
For hundreds of people, rice symbolizes life and prosperity. In addition to treating rice as a 
staple, there is also a need to focus on its value as a specialty food that is treasured in 
developing country. Future consumers might not seek out rice simply as a staple food, but 
they may also select it for quality of taste (FAO, 2005). 
 
According to the group discussion with upland rice producing households, now a days there 
are no cultural belief or other social factors to deny rice as a food stuff  in Fogera woreda and 
in particular in the study area where  the residents use it for different types of dishes. 
 
From the responses of sample respondents and key informants, it can be concluded that rice is 
versatile crop for Fogera people. They make Injera, elbet, silgo, bread, porridge, boiled rice, 
nifro, kinche, gruel, soup, tella, Katikala or arekie and malt either with rice alone or mixed 
with other grains, such as barley, maize, teff and others. Farmers however, were not interested 
on preparation of rice beer because of its hard nature causing head ache. It is also believed for 
its medical value for treating diarrhea. The other advantage of rice is the straw quality for 
livestock feed and as roof thatching. 
 
Upland rice is preferred by women for different reasons like its quality of improving taste, 
color and palatability when mixed with other crops, cook ability, and ease of trashed by 
women labour. Furthermore, previous study conducted by Tesfaye (2001) explains its variety 
of home consumption, fuel saving, and early maturity were the reasons justified by women. 
Its demand as a food item is increasing from time to time. However, rice production demands 
high labor for weeding particularly to those who have family labor shortage. 
 
4.2.5. Effectiveness in terms potential contributions to food security 
 
New rice verities, hybrid rice and the recent development of NERICA can help farmers to 
achieve higher yields. Thus, expansion and improvement rice production can contribute to 
food security through increased efficiency, reduced use of natural resources and minimized 
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environmental impact (Badawi, 2001). In this regard, to ensure food security in Fogera 
woreda the efficient utilization of production opportunities and exploitation of the woreda’s 
upland rice production potential can bring key impact. Upland rice in the study area is 
appreciated by the respondents as a contributor to food security because of its productivity, 
multiple uses, rich nutrition quality, ease of preparation and the byproducts. 
 
Upland rice is a productive crop per unit area relative to other food crops. Respondents 
replied that due to its high yield and other peculiar nature, upland rice is becoming a staple 
food for most Fogera people. It can be used to prepare different types of dishes and drinks. It 
can be easily cooked, so that it saves labor, fuel and time while cooking. 
 
It is high source of energy food. Rice is primarily high energy or high calorie food. It contains 
less protein than wheat. The fat content of rice is low and much of the fat is lost during 
milling. It also contains much B group vitamins as wheat and the mineral, iron, phosphorus, 
and sodium (Tesfaye, 2001). 
 
Upland rice producing households in the group discussion revealed that rice is effective 
because, for equal amount of rice powder compared with teff for injera preparation, the 
amount of rice injera will increase by10%. When un-fractured rice is cooked it increases by 
65% in amount that will support large number of family members. They also confirmed that it 
is early maturing crop (90 to 100 days) and the harvest rice would serve as solving food 
shortage during adverse condition. It also improves the palatability of other crops. 
 
According to the information gathered through survey, the residue after harvesting the grain is 
used for livestock feed. The straw of upland rice is twice more than that of teff straw in 
volume and farmers believe that it is palatable by livestock than teff straw. Households of 
upland rice producers confirmed that the rice straw, bran, hulls and husks have great 
advantage for animal feeding for the purpose of fattening and milk production that can 
improve food security. They also mentioned that straw can be used directly to the animals or 
treated with urea to make it more digestible. Thus, the survey result confirmed that upland 
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rice is effective in terms of ensuring food security and it has a great role in the fight against 
poverty. 
 
In general, the study indicated that the quick dissemination of rice, its profitability and market 
demand, the nature of the crop to give production on vertisol dominated soil, possibly to 
double cropping as well as the nature of the crop to resist pest and disease as compared to 
other crops, its role in ensuring food security and in the fight against poverty and diversity of 
uses resulted in effective production of upland rice seed in the study area. 
 
4.3. Factors Influencing Effectiveness of Farmer to Farmer Upland Rice Seed 
Production-Exchange System 
 
As upland rice is one of the important and promising crops, efforts were made to find out the 
various factors that determine rural households’ decision to produce upland rice. For the 
purpose of this study factors that are expected to have association with dependent variable i.e., 
upland rice farmer to farmer seed production-exchange system were categorized in to 
personal/demographic, economic, institutional, and social and psychological factors. In this 
section of the thesis, the influence of the different factors on farmers’ decision to involve in 
the upland rice seed production–exchange system is evaluated and presented. Both descriptive 
statistics and multinomial logit regression model were used to see the significance of the 
independent variables on effectiveness of upland rice seed production–exchange system. The 
association of these variables with upland rice farmer to farmer seed production exchange is 
presented in the summary categorized in to continuous/discrete and dummy/categorized 
variables. 
 
 
Sample respondents personal features 
 
The total sample size was composed of 96% (n=125) males and 4% (n=5) females. Out of the 
total sample households 50% were producers of upland rice and 50% of the households were 
non producers.  With regard to the marriage condition from the seed producers 97% (n=63) 
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were married and 3% (n=2) were single. Out of the total non producers, 95.5% (n= 62) were 
married and 4.5% (n=3) were single. 
 
4.3.1. Factors and their influence on effectiveness of upland rice farmer based seed 
system 
 
As described in chapter 3 Section 3.3, a total of 19 independent variables categorized into four 
groups were considered to see their association with the production decision of upland rice 
among rural households. Among them ten were continuous/discrete explanatory variables and 
the rest discrete /dummy variables.  
 
T-test indicates that there was significant variation between producers and non-producers in 
family labour (p=0.005), achievement motivation (p=0.001), distance from market center 
(p=0.018), attitude towards upland rice seed production (p=0.001), and social networks 
(p=0.001). This implies that these factors have significant association with the farmers’ 
decision to produce upland rice and hence participation in the farmer-farmer seed supply 
system (Table 10). The variation between producers and non-producers in the rest 
continuous/discrete variables namely households’ age, farm size, availability of oxen, social 
participation and interpersonal trust were insignificant implying these factors have no effect 
on farmers’ decision to produce/exchange upland rice seed. The detailed T-test result for each 
variable is presented in Appendix Table 8 to 17 and summarized in Table 10 below.  
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 Table 10. Summary of T-test results of continuous/discrete explanatory variables  
 
Variable               Mean  T-value P-value 
 Producers Non producers   
Households age 44.63 45.06 -.185 .854NS 
Family labour 1.92 1.46 2.878 .005*** 
Achievement motivation 15.37 14.65 3.420 .001*** 
Farmers upland rice farm size .416 .387 0.724 .470NS 
Availability of oxen 2.28 2.23 0.263 .793NS 
Distance from market center 13.61 10.68 2.386 .018** 
Attitude towards upland rice 31.63 27.8 3.963 .001*** 
Social participation 10.14 10.02 0.141 .888NS 
Interpersonal trust 4.54 4.12 0.807 .171NS 
Social networks 15.97 13.03 3.480 .001*** 
***, **Significant at 1% level and 5% level, respectively. NS=non significant 
Source: Own survey analysis2009 (summery of T-test results Appendix Table 8 to 17) 
 
Those continuous/discrete variables which had a significant influence in the farmers decision 
to produce upland rice and hence participation in the farmer to farmer seed supply system is 
further explained in the following paragraphs.  
 
Family labour 
 
Family labour refers to family members of the household considering age and sex. A 
conversion factor was used to compute man equivalent from the total active age family 
member in each HH (Appendix Table 2). It was assumed that the existence of large number of 
active age family members will increase the demand of upland rice seed production-exchange. 
This is because upland rice seed production is labor intensive activity particularly on weeding.  
 
 
In this study family labor was found to be significantly different at 1% significant level 
(p=.005) between the producers and non-producers (Appendix Table 9). This means that it 
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had positively and significantly influenced farmers’ decision to produce upland rice. Due to 
the fact that upland rice seed production is challenging particularly to weeding, which needs 
high family labor is the possible explanation to the test result.  
 
The finding of this study is consistent with Chilot (1994) study conducted on new wheat 
technology adoption in Wolmera and Addis Alem. About 64.6% of upland rice producers in 
the study PAs indicated that they faced labour shortage and either hire labour or ask assistance 
from other farmers as a solution. 
 
Achievement motivation 
 
Achievement motivation was defined as the need in an individual to perform different 
function with some degree of excellence. 
 
 
As presented in Appendix Table 10, the mean achievement motivation value for producers 
and non producers was 15.37 and 14.67,  respectively. T-test revealed that significant 
variation was observed between producers and non-producers in (p=0.001). Farmers’ interest 
to show an outstanding performance and be a role model in their locality could be the possible 
reason for the variation in achievement motivation. 
 
Distance from market center 
 
Area with market access represents the greatest potential for agriculture development. In areas 
closer to market, intensification, growing of higher value crops and high level of use of 
external inputs is common. In areas where access to market is limited, farmers faced difficulty 
to transport their products to distant markets where they are sold at loss. Hence, farmers are 
not motivated to grow more for the market. 
 
The minimum and maximum distance that the farmers had to travel to the nearest market 
place was 3 km and 32 km, respectively. Mean distance to travel to the nearest market center 
by producers and non-producers was 13.61 km and 10.68 km, respectively. Results of T-test 
reveals that there is significance mean difference (t= 2.386, P=0.018) between producers and 
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non-producers meaning that the variable has a significant influence in farmers’ decision in 
upland rice production (Appendix Table 13). The result seems contradictory with the 
assumption that as distance to market places increases farmers’ tendency to produce 
decreases. However, the result of this study shows that most of the producers are located at far 
distance to market places. The possible explanation to this result is as the distance from the 
market center increases the distance to plane and flooded areas also increases and the 
suitability of the land for upland rice also increases as a result extension efforts to develop 
upland rice was also concentrated in this areas. 
 
Attitude towards upland rice seed production 
 
Attitude towards upland rice seed production was operationally defined as the degree of 
positive or negative opinion of farmers’ towards upland rice seed production. Based on the 
score from the ten statements for attitude test the attitude of the respondents was categorized 
in to low, medium and high. The result showed that 0%, 20% and 80% of the respondents 
from the producers group fall in to the low, medium and high attitude category. While, 0%, 
38.45% and 51.55%  of the respondents from the non-producers group fall in to low, medium 
and high attitude categories (Appendix Table 14). This shows that high proportion of the 
producers (80%) have positive attitude than that of the non-producers (51.55%).  
 
T-test shows that the variation in attitude to upland rice between producers and non-producers 
was significant (p=0.001) at 1% significant level and hence attitude is an influential factor on 
effectiveness of farmer based upland rice seed production-exchange system. 
 
Participation in social networks 
 
Households who have more friends and relatives are likely to be better informed about the 
benefits and characteristics of new technologies. Better informed households are likely to 
persuade and influence decision of their families, relatives, friends, and neighboring farmers 
regarding choice of crops. Hence, the contact of relatives/close friends and families was 
hypothesized to influence household involvement in upland rice seed production–exchange. 
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The t-test result presented in Appendix Table 17 show that there was significant variation 
(p=0.000) between producers and non-producers in participation in social network. The result 
revealed that contact with relatives and close friends interacting with household had positive 
and significant association with upland rice producers’ involvement at 10% level of 
significance. The probable reason for this could be farmers who have relatively more contact 
with friends/relatives are better informed on new technologies and practices which will make 
them in a position to avoid risks and maximize benefits. 
 
 
Coming to the dummy/categorized variables, nine such variables were considered in this 
study and Chi-square test indicated that four variables namely upland rice price perception 
status, participation in training, participation in hosting demonstration and access to and use 
of fertilizer were found to have significant influence on farmers decision to upland rice 
production (Table 11). The rest variables such as household education status, access to credit, 
extension agent contact, participation in field days, and cosmopoliteness were insignificant. 
Detail results of the Chi-square test with all variables are presented in Appendix Table 18 to 
24. The summery of Chi-square tests of each variable (Table 11) and detailed discussion of 
the significant variables is presented below. 
 
         Table11. Summary of Chi-square test results of dummy/categorized explanatory    
          variables 
  
Variable X2  value P- value 
Household education status 4.681 .197NS 
Upland rice price perception status 27.195 .000*** 
Access to credit 0.141 .708NS 
Extension agent contact 6.036 .197NS 
Participation in field day 2.114 .146NS 
Participation in training 11.299 .001*** 
Participation in hosting demonstration 9.986 .002*** 
Cosmopoliteness 3.104 .541NS 
Access to and use of fertilizer 8.884 .003*** 
*** Significant at 1% level    NS=non significant  
Source: Survey analysis 2009 (Summary of Chi-square test results Appendix Table 18 to 24)    
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Perception on price of upland rice seed  
 
Farmers’ awareness about the comparative advantage of upland rice in terms of price can 
create interest among farmers to produce and generate additional income. This has positive 
impact in encouraging farmers to show progress on seed production and dissemination.  
 
According to the survey result, 29% and 37% of the respondents from the producers’ category 
perceived the price of upland rice to be very good and good, respectively. On the other hand, 
43% of the non-producers were not aware of upland rice seed price (very poor and poor). The 
Chi-square test supported that the difference in perception was significant at 1% level of 
significance (P=.000) Table 11 (see also the detail in Appendix Table 19).The result implies 
that, farmers perception about the crop price had a significant association with the decision to 
produce upland rice in the study area. 
  
Attending extension event 
 
Farmers need to be equipped with knowledge and skill about specific technology to be 
effective in agricultural production. There are different methods of transferring knowledge to 
farmers, to make them well skilled and have better performance about upland rice seed 
production.  Field days, training and demonstration are the most common types of extension 
events/tools to communicate farmers with upland rice production. 
 
Training: it is one of the most important approaches used to disseminate knowledge and 
skills for the farming community. It is also a mechanism used to assist beneficiary farmers to 
learn new things and share what they learnt with other farmers in the neighborhood. Training 
is usually given on specific topic identified vital. According to the finding high proportions of 
producers (40%) and only (14%) non producers have attended training (Appendix Table 22).  
Chi-square test revealed that there is significant variation (p=.001) at 1% level of significant 
in participation in training between producers and non-producers (Table 11) and training had 
influence in farmers’ decision to produce upland rice. 
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Demonstration is the most common tool used to demonstrate methods or results of a given 
practice. Demonstration usually forms the back bone of informal teaching and is one of the 
most effective tools. People need to see something done and they do it themselves to 
remember it well. Farmers’ attendance in demonstration in relation to upland rice production 
varied between producers (22%) and non-producers (11%). Details of the Chi-square test 
result presented in Appendix Table 22 shows that there was significant difference in attending 
demonstration by producers and non-producers at 1% significant level. Though there was 
generally weak attendance in demonstrations the test result implies that participating on 
demonstrations had a significant effect in farmers’ tendency to participate in the seed supply 
system. In line with this most respondents did not get the opportunity to participate in 
extension events. This could be the limitation of organizations who arrange these extension 
events.  
 
Access to and use of chemical fertilizer  
 
The use of inputs is an important part of practice required to increase agricultural production 
through the use fertilizer, improved seeds and the like. Fertilizer is one of the external inputs 
among the components of the technology which is recommended for upland rice seed 
production. 
 
Regarding chemical fertilizer, 63% of upland producers and 37% of respondents from the 
non-producers respond that they had access to and use fertilizer input (Appendix Table 24). 
Again Chi-square test showed that there is significant difference between the two categories 
(P=0.003) at 1% significant level which implies there is statistically significant and positive 
relationship between farmers’ access and use of  chemical fertilizer and their decision to 
produce upland rice. The trend of access and use of fertilizer is promising for upland area 
farmers to increase production and productivity of upland rice in the future. 
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4.3.2. Econometric analysis of factors of upland rice farmer to farmer seed production-
exchange system 
 
Multinomial Logistic Regression Model was used to see the magnitude of effect of different 
factors in the decision of farmers’ strategy to produce for consumption or for market by taking 
non-producers as a reference category. In this section, procedure followed to select 
independent variables (continuous/discrete and dummy/categorized), results of logistic 
regression analysis conducted and its interpretation is presented. 
 
Detecting multicollinearity and degree of association 
 
Before running the analysis, it is necessary to check for the existence of multicollinearity 
among the continuous variables and verify the degree of association among 
dummy/categorical variables. The reason for this was that the existence of multicollinearity 
will affect the parameter estimates seriously. 
 
The problem of muticollinearity arises when two or more variables are highly correlated with 
each other. This implies that the regression model specified is unable to separate out the effect 
of each individual variable on the dependent variable. When multicollinearity exists between 
independent variables; estimates of the parameters have larger standard errors, and the 
regression coefficient to be unreliable.   
 
Accordingly, the contingency coefficient which measures the association between various 
dummy/categorical variables was computed for dummy variables in order to check the degree 
of association among the discrete explanatory variables and there was no any problem of 
association (Appendix Table 26). Similarly the values of the variable inflation factor (VIF) 
and tolerance for continuous/discrete variables were found to be small (i.e. VIF values less 
than10) indicating the data have no serious problem of multicollinearity. As a result, all the 10 
continuous explanatory variables were retained and entered to multinomial logistic regression.  
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Table 12 .Definition of model variables 
Dependent variable               Variable definition and unit of                                   
Effectiveness of farmer based upland                               measurement 
rice seed supply system 
Y=0, NP                                                      Non producers 
Y=1, PRO                                                  Producers for them selves 
Y=2, PRO+EXCH+MARK                      Producers for themselves, exchange, and market    
Independent variables 
AGE                                Age of house hold head in years 
LABOR                          Active family labor in terms of man equivalent 
INTERPER                     Expectancy held by households’ low, medium, high level in terms of           
                                        Trust as a (continuous variable)                              
MARKET                       Distance of the nearest market from dwelling in kilometer 
OXEN                          Number of oxen the house hold has (continuous variable) 
FARMSIZ                    Farm size for upland rice owned by the house hold in ha. 
ATTITUDE                 Total score achieved in attitude towards upland rice production  
                                     (Continuous variable) 
PRICEPER                  Farmers perception on upland rice seed price (v. poor=1, poor=2,  
                                     moderate=3, v.good=4, good=5) 
EXTCONT                  Frequency of extension contact a farmer has with extension agent in 
                                    frequency                
TRAIN                        Participation of house hold in training (1=yes, 2=no) 
FIELDDAY                Participation of households in field day (1=yes, 2=no) 
DEMONS                   Participation of households in demonstration (1=ye, 2=no) 
CREDIT                     credit used by the house hold (1=yes, 2=no)             
FERTILIZER              Fertilizer used by the house hold (1=yes, 2=no) 
COSMOPOL              Frequency of outside visit (0=never-4=weekly 
EDUCAT                    Education level of house hold head categorically, 0=illiterate…. 
ACHIEVMT               Total score achieved in achievement motivation of house hold  
                                    (Continuous variable) 
SOCNETW                Households contact with relatives, friends, and families in number of  
                                   Contact 
SOCIAPART             Total score of participation of house holding formal and non formal  
                                   organizations (Continuous variable) 
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4.3.2.1/ Model results 
 
Under this section important personal, economic, institutional, social and psychological 
factors which were hypothesized to influence rural households’ purpose of upland rice seed 
production strategies were identified and analyzed using multinomial logit model. The 
analysis was made by Statistical Package for Social Science SPSS version 12. The result of 
multinomial logit regression of producers for themselves and producers for themselves and 
market are presented in Table 13 and Table 14, respectively.  
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Table 13. Multinomial logit regression of PRO upland rice seed production strategy 
  
 β Std. error Wald Sig Exp (β) 
Intercept -17.417 5.057 11.860 .001  
AGE .027 .030 .787 .375 1.027 
ACHIECVM .444 .528 2.976 .085* 1.559 
INTERPER -.071 .183 .150 .698 .931 
MARKET .138 .061 5.133 .023** 1.149 
OXEN -.655 .398 2.702 .100 .519 
FARMSIZ -2.139 1.778 1.447 .229 .118 
SOCNETW .078 .069 1.270 .260 1.081 
ATTITUDE .119 .069 2.944 .089* 1.126 
PRICEPER .746 .292 6.514 .011** 2.109 
EXTCONT .305 .233 1.709 .191 1.357 
TRAIN .384 .895 .184 .668 1.469 
FIELDDAY -.626 .838 .557 .455 .535 
DEMONS -.654 1.177 .308 .579 .520 
CREDIT -.388 .657 .349 .557 .679 
FERTILIZER -.154 .664 .053 .817 .858 
COSMOPOL -.018 .563 .001 .975 .982 
EDUCATI -.177 .399 .197 .657 .838 
SOCIALPAR -.022 .077 .083 .774 .978 
LABOR 1.490 .453 10.818 .001*** 4.436 
     ***, **, *, Significant at 1%, 5%, and10% probability level respectively 
      Source: Author’s analysis 2009 
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Table 14. Multinomial logit regression of PRO+EXCH+MARK upland rice seed production 
strategy 
 
 β Std. error Wald Sig Exp(β) 
Intrcept -20.074 5.661 12.574 .000  
AGE -0.36 .033 1.152 .283 .965 
LABOR .331 .464 .509 .476 1.392 
ACHIEVM .693 .310 4.998 .025** 2.000 
INTERPER .054 .185 .086 .770 1.056 
MARKET .106 .063 2.818 .093* 1.112 
OXEN .362 .415 .760 .383 1.436 
FARMSIZ .577 1.627 .126 .723 1.780 
SOCNETW .119 .081 2.175 .140 1.127 
ATTITUDE .097 .066 2.171 .141 1.102 
PRICEPER .438 .294 2.208 .137 1.549 
EXTCONT .219 .244 .805 .370 1.245 
TRAIN 1.291 .807 2.559 .110 3.636 
FIELDDAY 1.324 .785 2.843 .092* 3.757 
DEMONS 1.477 .971 2.316 .128 4.381 
CREDIT .628 .747 .707 .401 1.874 
FERTILIZER 1.221 .703 3.017 .082* 3.389 
COSMOPOL -.178 .597 .089 .765 .837 
EDUCATI -.990 .471 4.412 .036** .372 
SOCIALPAR -.008 .070 .012 .914 .992 
**,*, Significant at 5% and10% probability level respectively 
Source: Author’s analysis 2009 
 
Maximum likelihood estimates 
Number of observation                           130 
Likelihood function                              150.201 
Chi-square                                               119.741 
Degree of freedom (DF)                          38 
Significant level (p)                                 .000  
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4.3.2.2. Interpretation of the econometric model results 
 
Family labour availability (LABOR): This variable was expected to positively influence 
both producers of upland rice seed for themselves and marketing across the category. The 
result of model depicted that labour showed positively and significantly influence on 
production of upland rice seed for themselves at 1% level of significance. This means keeping 
other variables constant the odd ratio in favor of producing upland rice seed increase by a 
factor of 4.436. 
 
The probable reason for this may be due to the fact that upland rice seed production is a 
labour intensive activity particularly at ploughing and weeding. Similarly, related study by 
Green and Ng’ong’ola (1993) have shown that the type of crops grown (maize and tobacco) 
regular labour was the main factor influencing fertilizer adoption among others.  
 
Even though upland rice production is labour intensive farming activity, this farmer based 
upland rice seed system is introduced earlier and most farmers give priority on securing seed 
for them selves and a few for market. Thus, family labour availability do not influence on 
producers for market/exchange. 
 
Distance from market center (MARKET): Distance from market center was hypothesized 
to negatively influence upland rice seed production, marketing and spread for both categories. 
However, the regression analysis indicated that this factor has influenced upland rice seed 
production positively and significantly at 5% and 10% level of significance, and the model 
result indicates that distance from market center influences on farmers who produce upland 
rice seed for themselves and market, respectively. Keeping the other variables constant, the 
odd ratio in favor of producing upland rice seed for themselves and market/exchange was 
increased by a factor of 1.149 and 1.112, respectively. 
 
The possible reason for this may be due to farmer’s perception of this crop and environmental 
factors meaning that as the distance increase from flooded area where the market center is 
located, production of upland rice increases and create demand of production. This finding is 
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in contrary to the study conducted by Shiyani et.al, (2000), which has shown that distance 
from market center influence farmers’ decision negatively on chickpea growing. 
 
Price perception (PRICEPER): Perception on price of upland rice seed was hypothesized to 
positively influence which can encourage and show progress on seed production for both 
production of upland rice seed for themselves and marketing across the category.  
The multinomial logit regression analysis result reveals that it is positively and significantly 
influences production of upland rice seed for themselves at 5% level of significance. This 
means keeping other variables constant the odd ratio in favor of producing upland rice seed 
for themselves increase by a factor of 2.109. 
 
As it is newly introduced crop and not produced in large amount by individual farmers, they 
prefer to use for their own consumption both for food and seed purpose in the case of 
producers for themselves due to its diversity of use. The finding agrees with Schultz (1995) 
who suggested many testable hypotheses that the probabilities of decision to produce crops 
depends on the difference profitability and the ability of the farmers to perceive the advantage 
of new crops. 
 
Although price of upland is perceived as high in its profitability, most farmers main concern 
was satisfying their seed demand to produce large amount of seed in the future and consume 
the remaining for home. Thus, price perception do not influence on choice of farmers for 
market/exchange.  
 
Households education level (EDUCATI): It is a variable negatively correlated with both 
producing rice for market and producing for them. Even though, education was hypothesized 
to positively influence on choice of decision for upland rice seed production, in contrast it was 
found to negatively and significantly influence production of upland rice at 5% level of 
significance. The result of the model also indicated that a unit increase in education influence 
producing upland rice for them decrease by a factor of 0.372. 
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The probable reason for this could be lowland rice production has been practiced for more 
than decades. It has helped farmers to develop perception on production of rice through time 
which contributes for farmers coming to upland rice production irrespective of education. The 
effect of education on farmers’ decision to produce upland rice seed is contrary to the 
hypothesis. The finding of the present study is in line with the findings of Shiyani et al., 
(2000). 
 
Access and use of chemical fertilizer (FERTILIZER): The variable was significant at 10% 
significant level and positively related with upland rice seed producers decision to produce 
among households in the study area. This implies that all other things being kept constant, the 
odd ratio in favor of producing upland rice seed for market increase by a factor of 3.389. The 
possible elaboration for this is that chemical fertilizer helps the farmers who produce upland 
rice seed to get high yield and thereby profit from exchanging it with teff or selling it. The 
probable reason for this could be due to improvement of productivity through the use of 
chemical fertilizer, the farmers might go to better production. As a result those who have 
access and use chemical fertilizer may produce more per unit area and can have access to 
diversify income sources. A study by Degnet and Belay (2001) also showed that farmers who 
have the knowledge of fertilizer use and its application rates significantly affects farmers 
choice on production of high yielding maize variety. 
 
Attitude towards upland rice production (ATTITUDE): The result of the study confirmed 
that the prior expectation affects positively and significantly the attitudes towards upland rice 
seed production decision in the study area. The model result indicated that those farmers who 
have positive attitude found to be producers of upland rice seed as compared to those 
households who have negative attitude towards upland rice seed production. The model result 
also showed that, the odd ratio in favor of reaching on decision to produce upland rice seed 
increase by a factor of 1.126 for those who have favorable attitude towards upland rice seed 
production for themselves keeping other things constant. The result of this study goes along 
with findings of Rehmato (2007) which shows positive attitude towards haricot bean 
production technology package. 
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Farmers have high attitude towards upland rice production. Their first objective is to get 
adequate seed for them and consume the rest due to its versatile use. The other probable 
reason is the price of teff is 820 birr/quintal which is reasonably higher than rice price 
(600birr). So, they bring their teff yield for market other than rice. Thus the variable does not 
influence farmers producing rice for market.  
 
Achievement motivation (ACHIEVM): The result of the model indicates that this variable 
showed a significant and positive influence on choice of upland rice seed production at 5% 
and 10% level of significant level for both upland rice producers for themselves and market, 
respectively. This means keeping the other variable constant the odds ratio in favor of 
producing upland rice for themselves and for market increase by 1.559 and 2.000, 
respectively. 
 
Field day (FIELDDAY): Field day participation in extension events is the other means 
through which farmers get information and make decision regarding upland rice seed 
production practice. Such events include extension arrangement as field day or visit. In the 
model, field day was considered as one aggregate variable. Result of the finding indicated that 
field day was positively and significantly related to upland rice seed production for market at 
10% significant level. This means keeping the other variable constant the odds ratio in favor 
of producing upland rice for market increase by 1.324. The implication is that emphasis has to 
be given conducting farmers’ field days to enhance upland rice seed production by farmers.  
 
Generally, from the results of the regression analysis it can be seen that labour availability 
was determinant factor for farmers’ decision of upland rice production strategy followed by 
access and use of fertilizer, achievement motivation, attitude towards upland rice, perception 
of seed price and field day. 
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4.4. Upland rice related Innovations and enabling environment for farmers’ farmer 
based upland rice seed supply system 
  
Innovation is a vital element of national efforts to enhance agricultural productivity, reduce 
poverty and stimulate economy wide growth. In this last part of the result and discussion, 
upland rice related institutional, organizational and technological innovation developed and 
their role in the promotion of upland rice in the study area is discussed followed by 
presentation of the enabling environment. 
 
4.4.1. Institutional innovation   
 
According to Edquist (1997), institutional settings play a central role in shaping the processes 
critical to innovation of linking or interacting, learning, knowledge flows and investment. 
Institutions are the rules of a society or organizations that facilitate coordination among 
people by helping them from expectations, which each person can reasonably hold in dealing 
with others. It is the habits and practices that determine the propensity of actors and 
organizations to innovate.  
 
Fogera farmers’ based upland rice seed supply development has been promoting upland rice 
seed production and distribute to interested upland rice producing farmers. They were 
producing crops like teff, maize, sorghum, and oil seeds which have low productivity. Group 
discussion with rice producers revealed that, even though rice was well productive and insure 
food security in the lowland flooded areas, it is after they started producing upland rice more 
farmers became attracted to this crop and quickly disseminated in short time. In the 2008 
cropping season upland rice seed technology is disseminated to 15 PA’s and 192 farmers 
produced upland rice.   
 
Institutional Innovation in the exchange of upland rice seed 
 
In line with the objective of IPMS, which was introduction and promotion of farmer based 
upland rice seed production-exchange in the study area; the upland rice producers have been 
supplying the seeds of upland rice for others through exchanging with crop or cash. Now a 
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day, the seed distribution is not limited to the study area but, it is distributed to other PA’s and 
neighboring woredas. Among the 65 respondents belonging to the producers group, 25% of 
them indicated that their source of upland rice seed were neighbors and relatives through 
exchange. Most of the upland rice seed was procured by the producers through exchange with 
crops, followed by purchasing from farmers. In addition, some of the producers are procuring 
seed from IPMS and WARDO as part of their efforts to encourage rice producing farmers. 
 
From the group discussion with rice producers and key informants, it was confirmed that 
negotiation to exchange the produce for seed purpose is made through the facilitation role of 
development agents. Before the produce is threshed while it is on the field, DAs contact the 
producer and convince them to exchange the seed for seed purpose. In the mean time, those 
who need upland rice seed will be informed. Development agents involve in contacting 
producers with non-producers. Then, both the producers and those who need seed would meet 
and agreed to exchange the upland rice with teff or millet (one to one with teff or one to two 
with millet). The agreement on the exchange arrangement is verbally based on the cultural 
norms. This innovation has an advantage of acquiring seeds before the producers use it for 
consumption or market.  
 
Participants of the group discussion indicated that despite the institutional innovation to 
acquire seeds still there is shortage of seed to fulfill the demand. They also pointed out that 
there is a threat of mixing of upland rice seeds with lowland rice and problem of impurities 
and poor quality. Here, it is to indicate the institutional innovation that they create unwritten 
local agreement to get access to upland rice seed and they use it as standard. 
 
 
Institutional innovation in the upland rice seed information sharing  
 
Knowledge sharing is crucial in the expansion and development of agronomic practices of 
newly introduced crops like upland rice. Participants of the group discussion indicated that the 
experience of agronomic practices from land selection to harvesting was shared by those who 
already practiced it to others. This was in market places, in churches, at mahiber, and coffee 
ceremony where farmers get together. There is also a monthly meeting of model farmers to 
discuss about improved practices and knowledge sharing including upland rice. The finding 
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also revealed that experience of preparing different dishes and drinks from the crop is shared 
from those farmers who took training in the issue. From this it can be understood that farmers 
in the study area have developed the trend of gathering information and sharing from 
neighbors and relatives. Here, it is to indicate the arrangement created or informal channels to 
transfer information and practices for effectiveness of upland rice seed system and taken as a 
norm by the community.  
 
Institutional innovation towards input delivery 
  
Farmers in the study area were supplied inputs such as fertilizer and seed with an agreement 
that the producers should be willing for their produce to be used for seed purpose in the next 
cropping season either by themselves or for other producers. Thus there was a signed 
agreement between farmers taking fertilizer and seed inputs and IPMS and WARDO to give 
back the seed in kind in a revolving basis. The farmers were proved to keep their promise as 
per their agreement. 
 
4.4.2. Organizational innovation  
 
Organizations are made up of individuals bound together by some common purpose to 
achieve certain objectives. Organizational innovation refers to entities created to support 
collaborative pursuit of specified goals. Based on this definition, some findings of 
organizational innovation are discussed below. 
 
Organizational innovation for group transporting 
 
Upland rice producers’ have developed internal linkage among them to transport their 
products to market center in group with the intention of easing transportation and minimize 
transportation cost. The major market center where producers’ sell their product is Woreta 
town which, is at most 32 km from the remote producer. Information obtained from the group 
discussion showed that producers collect their products and transport it to the market center in 
group since transporting individually is costly. 
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Representatives are selected by the group members to arrange transportation and deal with 
transportation service providers. Then collect the payment from each member based on the 
amount of product they transported to market. By doing so, the producers’ minimize their 
transportation cost. Such organizational innovation can be developed to attain collective 
action by producers such as group marketing and the like to protect them selves from unfair 
exploitations. 
 
Organizational innovation for agro processing 
 
Upland rice seed production has additional benefits as source of employment, especially for 
women. About 24 women in the study PAs have been organized in Kuhar Women Agro 
Processing Cooperative Product Sell and Distribution to process and sell rice for 
consumption. Key informants from the organized women indicated that they collect raw rice 
from farmers and process it either into powder form or un-fractured rice and sell it to end 
users in their shops. They share the profit according to their contribution based on the 
regulation they set. They replied that upland rice was preferred by consumers than low land 
rice due to its white color. This initiation will maximize the benefits of the local community 
by adding value to the product locally. 
 
4.4.3. Technological innovation 
 
In this section, technological innovations related to upland rice production which are closely 
linked to institutional and organizational innovations are discussed.   
 
Farmers experience on variety selection 
 
Initially on-farm upland rice variety trial was conducted by the facilitation of IPMS in 
collaboration with Adet Agricultural Research Center. As discussed in section 4.2.1, four 
varieties were tested in five sites with an intention to introduce upland rice for demonstration 
and variety selection. Farmers participated in demonstration and field days expressed their 
views that NERICA-4 was found superior variety for the upland. The best performed variety 
selection was carried out by farmers with Adet Agricultural Research Center. This show the 
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farmers’ technological innovation in upland rice variety selection which can also be expanded 
to other technological aspects.  
 
Innovating appropriate seeding rate 
 
According to BoARD (2008), the recommended seeding rate for upland rice was 80-
100kg/ha. Upland rice producers in the study area have practiced this seeding rate initially. 
However, farmers observed the low tillering capacity of upland rice and tried higher seeding 
rate of 100-120kg/ha. With the new seeding rate, farmers got better yield  and concluded  the 
more the seeding rate applied, the more yield was obtained.  
 
Similarly, appropriate land selection, planting time and status of land preparation for upland 
rice seed production were identified by farmers as:- 
• Field observation of their farm and other farmers they came to know that upland rice  
needs a land having better water holding capacity but better drainage 
• In well pulverized land planting time  should be a bit earlier   
• Planting time should be earlier before the soil gets compacted due to high rain fall  
The above stated initiations by farmers had positive influence in upland rice promotion in the 
study area and calls for additional research works. 
 
4.4.4. Enabling environment for development and sustainability farmer based upland 
rice seed system in Fogera 
 
The enabling environment for promotion of upland rice seed production available in the study 
area which may favor upland rice production and hence farmers’ participation in the farmer to 
farmer seed supply system is discussed below.  
 
Agro climatic condition 
 
Upland rice grows from altitude 500 up to 1900 m.a.s.l and requires 800 to 2000 m.m annual 
rain fall. The temperature extends from 25 0c to 35 0c (ANRS, BoARD, 2008). Performance 
and productivity of rice is largely determined by the agro climatic condition. Accordingly, the 
study area has favorable agro climatic condition that fits with the requirements of upland rice 
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(section 3.1). Thus, production of rice in the study area has shown increment in area 
expansion and yield expansion through developing experience of rice production.  
 
Suitability of soil 
 
As it is indicated in Table 9, upland rice shows high productivity in the study area. The 
important characteristic of upland rice is its performance on poorly drained vertisol soil which 
affects the local crops that need drainage (BoARD, 2008). Fogera woreda, where this study 
was conducted, has a total of 76,313ha (65%) of black soil conducive for rice production. 
This indicates the huge potential production area and opportunity for future expansion of 
upland rice. 
 
Actors’ collaboration 
 
Upland rice being strategic crop in contributing to food security, it has been incorporated in 
the five years strategic plan of ANRS for the growth corridors in the region. Accordingly, 
attention has been given to the crop by the government (BoARD, DoARD and WoARD and 
Adet Agricultural Research Center) and IPMS Fogera Woreda Project Learning Site (PLS). 
This actors are working in close collaboration to promote upland rice production in the study 
area is found to be one and the most important enabling environment (personal 
communication-ANRS, BoARD, 2009). 
 
Nature of the crop 
 
According to FAO (2005), NERICA is draught tolerant and can give better yield by 30% over 
a traditional African rice varieties. Its short growing season (some 15 days shorter than that of 
other varieties) is especially important in Sub-Saharan Africa where savvy farmers can 
schedule their planting and harvesting to take advantage of the short rainy season in drought-
prone areas. This also allows farmers to grow a second crop (e.g. legumes) that can be 
alternated with rice helps maintain soil fertility.  
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Accordingly, the farmers in the study area preferred producing upland rice due to the 
advantage of productivity followed by its early maturity (AppendixTable 3) which is 
consistent with FAO (2005). Upland rice matured 10-15 days earlier than lowland rice 
(ANRS, BoARD, 2008). The inherent nature of its early maturity makes it to be preferred by 
producers. This attribute of the crop is believed to contribute for the quick dissemination of 
rice production and the seed supply. Producers mentioned during the group discussion that 
due to its early maturity we are able to produce legume crops by the residual moisture after 
upland rice production. Therefore, additional yield was obtained as well soil fertility was 
maintained by the second legume crops such as Chick pea (Citer arietinium) and Grass pea 
(Lathyrus sativus L.). Grass pea in the area stood for insurance crop in the unpredictable 
variable climatic conditions and growth in harsh environments where other crops fail. Thus, 
Grass pea was preferred to be produced often following previously cultivated cereal crops. 
Even though grass pea is advantageous as explained above, excessive consumption of boiled 
grass pea can cause neurolathyrism, a syndrome characterized by muscular rigidity, weakness, 
and paralysis of the leg muscles. In severe cases, victims may be reduced to crawling 
(Cooper, 1984). 
 
Potential contribution to food security  
 
According to the participants of the group discussion, farmers’ accepted upland rice as feed 
relatively in short period of time as compared with lowland rice. This could be due to the 
previous experience with lowland rice. Now a days, farmers are eating rice either alone or 
mixed with other crops there is no cultural belief or other social factors to refuse rice as food 
stuff in the study area. Increasing rice production through promotion of upland rice can be 
taken as an option in improving food security and farming households’ income (Table 8). 
Upland rice production also supported livestock development in the study area owing to its 
biomass.   
 
Other enabling environment 
 
The facts that availability of market demand and reasonable price for upland rice, 
development of skills of producers’ assisted by training, seed supply system by arranged 
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rules, self pollination nature of the crop resulting with very low segregation, availability of 
credit facilities by cooperatives, suitability for farmers’ need and availability of irrigated rice 
environment during shortage of rain are additional favorable conditions in the study area for 
promotion of upland rice. 
 
 Constraints of upland rice production 
 
Respondents currently producing upland rice were asked to list and prioritize the constraints 
they faced while producing upland rice. Labour shortage was the major constraint raised by 
29% of the respondents. The other constraints were shortage of land (17%), high fertilizer and 
seed price (17%), shortage of capital (8%), others like bird attack 4%, shortage of supplement 
irrigation (6%), lack of seed (3.5%), followed by low price of output, water logged problem 
and disease and pest each (1.5%)  (AppendixTable4).  
 
Similarly non-producers were asked to list and prioritize the constraints that inhibit them to 
involve in upland rice production and the farmer based seed supply. Lack of knowledge or 
information shortage was a major limitation mentioned by that 59% of the respondents. Seed 
shortage (31%), land scarcity (5%), and labour shortage (5%) are also some of the limitations 
mentioned (Appendix Table 5).  
 
In the efforts by different actors to promote upland rice in the study area, it is essential to give 
attention in the stated constraints for successful promotion of the crop and its sustainability. 
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5.  SUMMARY, CONCLUSION AND RECOMMENDATIONS 
 
This chapter constitutes the last section of the thesis. Summary of the thesis is presented in the 
first section of this chapter followed by conclusion and recommendation based on the findings 
of the study. 
 
5.1. Summary 
 
This study was conducted in Fogera Woreda, situated in South Gondar Zone of Amhara 
Region. The Woreda was selected for this study owing to the current rice production, its rice 
production potential, recent efforts to promote upland rice production and farmer based seed 
production-exchange system. Despite the recent extension activities conducted, there is still 
seed shortage to meet the demands of the farmers’ and the progresses of the overall activities 
were not yet evaluated. This limits the expansion of upland rice in the study area and the 
adoption/ replication of the system in site and further promotion works. 
 
Hence, this study was designed with the objective of identifying actors involved, their roles, 
linkages and knowledge flows in upland rice seed system in the study area, evaluating 
effectiveness of upland rice production and seed supply system, investigating factors 
influencing effectiveness of upland rice seed production-exchange system, and to identify the 
institutional and organizational innovations and enabling environments for developing and 
sustaining the farmer based rice seed supply system. 
 
Primary and secondary data were collected from relevant sources by employing combination 
of data collection tools including questionnaire survey using structured questionnaire, key 
informant interview, and group discussion with checklist was used to collect data. For the 
purpose 65 respondents from the producers were selected purposively and 65 respondents 
from the non-producers group were selected following multi stage sampling procedure. A 
total of 130 HH were selected from 4 PAs for the interview schedule. In addition 6 group 
discussions were held and 10 key informants interviewed. The data collected was analyzed by 
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descriptive statistics, Chi-square test, t-test and multinomial logit regression model using 
SPSS version 12. 
 
Eleven actors were identified from the public, NGO and private sectors that are playing roles 
in the farmers’ based upland rice seed supply system. BoARD, DoARD, WARDO, 
Cooperatives, ACSI, and Adet ARC are key actors in the public sector. IPMS and SG 200 are 
the actors in the NGO and upland rice producers, rice processing mill owners and traders are 
among the key players in the private sector. The role each actor playing in the farmers’ based 
upland rice seed supply system was discussed. In the development of farmer based seed 
supply system, WARDO, IPMS, Adet ARC and both woreda and local cooperatives involve 
highly in service delivery such as advisory service, conducting demonstration, training, 
certified seed supply, credit supply, knowledge and information sharing. IPMS is the principal 
facilitator in the development of this upland rice seed system by creating linkage between 
actors, facilitating training, creating forum for knowledge sharing, providing fund and 
facilitating monitoring and evaluation of the seed supply programme. 
 
Strong linkage was observed between upland rice seed producers and public sectors with 
IPMS. The linkage of SG200, ACSI, Traders and mill owners with other actors was observed 
to be weak. About four missing actors namely Administration, ESE, private seed multipliers 
and ORDA were identified which are believed to contribute for the promotion of farmers’ 
based seed supply system if included. Regarding knowledge flow in the system BoARD, 
WARDO, Adet ARC were close to producers fallowed by IPMS, woreda cooperative, WALC 
and RALC committee. 
 
The effectiveness of the upland rice production and seed exchange system in the study area 
was evaluated based on direct and indirect indicators like by the efforts and success of 
extension efforts by different actors (e.g. IPMS, WARDO), productivity of upland rice over 
other cereals, profitability of upland rice as compared with the common staple teff,  and by its 
potential contribution to ensure  food security. The expansion of upland rice cultivation in the 
study area in terms of area of land covered by upland rice and number of participants, 
following the 2005 on-farm variety trial, indicates the success of extension efforts by different 
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actors and effectiveness of the system. The participants’ number was about 30from in 2006 
which grows to more than 192 in the last cropping season, 2008. The system also expands 
from 4 PAs in 2006 to 15 PAs in 2008. Compared with common agricultural crops cultivated 
in the study area, the average upland rice yield (20.88 quintals/ha) was found to be about 
58%, 375% and 290% higher than the average yield of sorghum, noug and teff, respectively.  
Moreover, cost benefit analysis indicated that the net income from upland rice (10,732 Eth 
Birr/ha) was higher than that of the common crop teff (4,586 Eth Birr/ha) indicating the 
profitability of upland rice by122.5% higher than that of teff. The multitude of uses of rice in 
preparation of various dishes and drinks coupled with its nature of early maturity, high 
biomass (straw) that supported livestock production make it a potential crop contributing to 
food security which in turn contributes to its effective promotion in the study area. 
 
Chi-square test and t-test indicated that there was significant variation between upland rice 
producers and non-producers in family labour (p=0.005), achievement motivation (p=0.001), 
distance from market center (p=0.018), attitude towards upland rice (p=0.001), social 
networks (p=0.001), price perception (p=0.000), participation in training (p=0.001), 
participation in hosting demonstration (p=0.002),  and access and use of fertilizer (p=0.003). 
The analysis implies that the above stated variables are significantly associated and influenced 
farmers’ decision to involve in upland rice production and seed system. 
 
Multinomial logistic regression model was employed to identify the relative influence of the 
different factors on farmer based seed supply system. A total of nineteen independent 
variables classified in to personal, economic, institutional, and social and psychological 
factors were considered in the model after checking the absence of multicollinearity among 
the variables. Seven of the dependent variables namely family labour availability (p=0.001), 
attitude towards upland rice seed production (p=0.089), distance from market center 
(p=0.023, and p=0.93), perception on price of upland rice seed (p=0.011), house hold 
education level (p=0.036), access and use of chemical fertilizer (p=0.082), achievement 
motivation (p=0.085 and p=0.025) and field day (p=.092) were significant in farmers choice 
on the purpose of upland rice production either for own consumption or own consumption, 
exchange and market.  
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Exchange of upland rice seed, information sharing, group transportation, agro-processing, 
experience in variety selection, selection of better seeding rate and agronomic practices were 
among the major institutional, organizational and technological innovations identified in the 
farmers’ based upland rice seed system. In addition enabling environments like availability of 
suitable agro-climate and soil, actors’ collaboration, nature of the crop to mature early, and 
contribution of the crop to food security were found to be available in the study area 
indicating the opportunity of future expansion of upland rice and the seed system. Finally, the 
constraints those upland rice producers’ faced and that hinder non-producers from upland rice 
production were investigated and discussed 
. 
5.2. Conclusion and Recommendations 
 
Upland rice is a potential crop to bring food security in the study area. It is a rice crop that 
performs well on upland areas. The four years result on upland rice varieties adoption trials, 
popularization, seed multiplication and dissemination to promote farmer to farmer seed 
production-exchange system by collaborative action of various actors was effective in the 
study area.   
 
With the institutional, organizational and technological innovations available, the enabling 
environments, and the growing interest of farmers to upland rice production extension efforts 
by different actors to promote upland rice is expected to bring the desired achievement in few 
years.  
 
Identification of actors involved their role and linkage mechanisms and evaluation of 
effectiveness of a given system combined with identification of the factors that dictates 
farmers’ decision related to the system is crucial for maintaining the positive effects, taking 
corrective actions in case of failure and further promotion of the system. In this regard, the 
farmer to farmer upland rice seed production and exchange system was found to be in the 
right track and progressing well.  
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Maintaining the close collaboration between actors, incorporation of missing actors in the 
supply of upland rice seeds, and appreciating and using farmers innovation are key elements 
for sustainability of farmers based seed production and supply system. 
 
Based on the key findings of this study the following actions are recommended: 
 
 Attention should be given by policy makers to the promotion of upland rice in Fogera 
woreda and in the Region due to the actual and potential benefits of the crop and 
strengthening the current extension efforts by relevant actors. 
 
 Even if farmer to farmer upland rice seed supply system is progressing well, there is 
still seed shortage in the study area. Hence, participation of seed producing 
cooperatives or commercialized seed farming and/or government and private seed 
multipliers is recommended as a solution for seed shortage and quality seed supply 
problem. 
 
 Improved varieties of upland rice alone cannot bring yield increments without 
developing and using innovative agronomic practices for the upland rice development. 
Research based recommendations on agronomic practices are urgently required. In this 
regard, participating farmers and considering farmers innovation in researches can 
bring better success. 
 
 There is close collaboration among the different actors at woreda level contributing to 
the effectiveness of farmer to farmer seed production-exchange. For ensuring 
sustainability of the system, missed actors need to take part in the collaboration and 
linkage among actors at zonal and regional level need to be strengthened. 
 
 Farmers learn more from training, demonstration and discuss freely during field days 
by observing the crop. The role of agricultural extension in knowledge and 
information transfer should strongly continue until households in the upland area are 
acquainted with upland rice seed production practices.  
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 Finally, farmer to farmer seed production and exchange system can be adopted for 
other crops to achieve similar progresses specially in promoting newly introduced 
crops. 
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 7.1. Appendix I 
 
Appendix  Table 1. Actors and their role in upland rice farmer to farmer seed production 
exchange system in the study area. 
 
Sector type Name of the 
actor 
Role facilitated by the actors Remark 
Governmental sectors BoARD -training  
-planning and evaluation  
-participate in forum  coordination  
- seed certification       
Regional 
mandate 
DoARD -panning monitoring and evaluation  
-technical support 
-scale up/out promising practices --
awareness creation 
Zonal 
mandate 
WARDO -Extension service  
-Training, demonstration, field day 
-Credit and input supply 
-site and farmer selection 
-awareness creation 
 
Cooperatives -input supply and service provision 
-creating market linkage  
credit 
 
At woreda 
and PA 
Adet  ARC -training for experts 
-conducting trial and demonstration 
Enlarging the technology 
-supply improved seeds 
-varietal selection with farmers and 
DAs 
-quality control 
-technology provision 
  
 
 ACSI -credit supply  
NGOs SG2000 
(Sasakawa  G 
.Africa) 
-adaptation  trial 
-seed source 
-post harvest technology 
 
IPMS -source of fund 
- linkage facilitation, monitoring and 
evaluation with other actors 
-creating form at regional, woreda 
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and PA level for actors, partners and 
farmers 
Linkage input supply 
-market linkage 
Private sectors Farmers Upland rice seed production 
-seed exchange 
-supply rice for consumption 
-marketing  
-knowledge sharing 
 
Rice 
processing 
firms 
De-hulling and polishing rice 
-marketing service 
 
 
Private traders Develop market linkage  
 
 
 
Appendix Table  2. Conversion factor used to compute man equivalent (labor force) 
 
Age group Male Female 
Less than 10 0.0 0.0 
10-13 0.2 0.2 
14-16 0.5 0.4 
17-50 1.0 0.8 
>50 0.7 0.5 
Source: Strock,et al (1991). Cited in Dessalegne (2008) 
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Appendix Table  3. Respondents preference on which they are motivated and/planned to 
upland rice seed production in order of its importance (N=130) 
 
Preference Frequency % Rank 
Yield advantage 74 56.9 1 
Time of maturity 15 11.5 2 
Market demand 7 5.4 3 
Grain size 6 4.6 4 
Price advantage 3 2.3 5 
Seed production 3 2.3 5 
storability - - - 
Grain color - - - 
No response 22 16.9 - 
Source own survey result 
 
Appendix  Table 4. Respondents prioritize constraints on upland rice production they face 
according to their seriousness (severity) (N=65) 
 
 
Respondents priority Frequency % Rank 
Labor shortage 19 29 1 
Shortage of land 11 17 2 
High fertilizer and seed price 11 17 2 
Shortage of capital 5 8 3 
others 4 6 4 (bird attack) 
Lack of seed 3 3.5 5 
Low price of out put 1 1.5 6 
Water logged problem 1 1.5 6 
Disease and pest 1 1.5 6 
No response 9 14 - 
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Appendix Table 5. Reasons justified by non producer for not producing upland rice seed 
(N=65) 
 
Reasons justified frequency % 
Lack of knowledge 38 59 
Seed shortage 20 31 
Land scarcity 3 5 
Labor shortage 4 5 
 
 
Appendix Table 6.  Producers’ decision to continue on producing or not (N=65) 
 
Decision of participants Frequency % 
Decision to produce 53 82 
Terminate from producing 12 18 
 
 
Appendix Table 7. Simplified format for computing cost and benefit of teff Vs upland rice 
 
1. Type of crop-teff 
Variable costs 
A. labor and machine costs 
Activities                                  value of person days                    value of pair of oxen days                    total 
                                                  Person            unit         total               or machine rent                               cost 
                                                 Days                cost        cost         /days        unit cost     total cost 
Land clearing                           -------              -----         ------         -----        -----            -----                    ----- 
1st plaughing                            ------- -----        ------ 4 30 120 120 
2nd plaughing ------ ------ ----- 4 30 120 120 
3rd plaughing ----- ----- ----- 4 30 120 120 
4th plaughing ----- ----- ----- 4 30 120 120 
5th plaughing ----- ------ ------ ----- ----- ------ ----- 
Planting and fertilizer  
Application ----- ----- ------ 4 40 160 160 
Herbicide application 
Rental of herbicide sprays 0.5 10 5 ---- ----- ----- 5 
1st weeding 40 10 400 ----- ----- ----- 400 
2nd weeding 40 10 400 ----- ------ ----- 400 
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3rd weeding ----- ----- ----- ------ ----- ----- ----- 
4th weeding ----- ----- ----- ----- ----- ----- ----- 
Harvesting and stacking 24 10 240 ------ ----- ------ 240 
Transport and storage 2 10 20 ------ ------ ------ 20 
Total labor and oxen cost 1705 
 
B. Material input cost and storage loss 
Item                             quantity                             unit cost                                 total cost 
Seed-local 100kg         9  900 
        -Improved -----                       -------- ------ 
Fertilizer-Dap -----                          ---------- ------- 
              -urea ------                         ---------- ------- 
Herbicide 1litre                                   89                                             89 
Insecticide           --------                      --------         --------- 
Empty grain stack      8             10 80 
Total material input cost 1069 
 
Total variable cost 
TVC =A+B 
A    =        1705 
B   =          1069 
Total cost =2774 
 
Gross income (gross revenue) 
Item                     quantity                 unit cost                      total cost 
                              (qu)                     (Birr)                          (Birr) 
1. Grain value 8 820 6560 
2. Straw value 40bundle 20 800 
Total gross income 7360 
Net income 
Total gross income                                                             = 7360 
Total cost                                                                           = 2774 
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Net income (loss) per hectare                                            = 4586 
*Teff yield taken from woreda average yield 
 
2. Type of crop-rice 
Variable costs 
A. labor and machine costs 
Activities                                  value of person days                    value of pair of oxen days                    total 
                                                  Person            unit         total               or machine rent                               cost 
                                              days      cost        cost         /days        unit cost     total cost 
Land clearing ----- ----- ----- ------ -------- -------- ------ 
1st plaughing ----- ------ ----- 4 30 120 120 
2nd plaughing ----- ----- ----- 4 30 120 120 
3rd plaughing ----- ----- ----- 4 30 120 120 
4th plaughing ----- ----- ----- ----- ----- ----- ----- 
5th plaughing ----- ----- ----- ----- ----- ----- ------ 
Planting and fertilizer  
Application ----- ----- ----- 4 40 160 160 
Herbicide application ----- ----- ----- ----- ----- ----- ----- 
Rental of herbicide sprays      ----- ----- ----- ----- ------ ------ ------ 
1st weeding 40 10 400 ----- ----- ------ 400 
2nd weeding 40 10 400 ----- ----- ------ 400 
3rd weeding 40 10 400 ----- ------ ----- 400 
4th weeding ----- ------ ----- ------ ------ ------ ----- 
Harvesting and stacking 16 10 160 ----- ----- ----- 160 
Transport and storage 3 10 30 ----- ----- ------ 30 
Total labor and oxen cost 1910 
 
B. Material input cost and storage loss 
Item                             quantity                   unit cost                                 total cost 
Seed-local ----- -                         -------                                     --------- 
        -improved 120 9 1080 
Fertilizer-Dap ------ ------- -------- 
              -urea ------ -------- ------- 
Herbicide                    --------- ------- ------- 
Insecticide -------- ------- ------- 
                                                                            116
Empty grain stack ------ -------- --------- 
Total material input cost 1080 
 
Total variable cost 
TVC =A+B 
A    =         1910 
B   =          1080 
Total cost =2990 
 
Gross income (gross revenue) 
Item                     quantity                unit cost                      total cost 
                              (qu)                     (Birr)                          (Birr) 
1. Grain value 20 600 12000 
2. Straw value 80bundle 15 1200 
Total gross income 13200 
 
Net income 
Total gross income                                                              =13200 
Total cost                                                                             =2990 
Net income (loss) per hectare                                              =10210 
*teff yield is taken from woreda average yield 
 
Appendix Table 8. Distribution of the sampled households by age 
 
Farmers category N Mean SD t-value P value 
      
Producers 65 44.63 13.20   
Non-producers 65 45.06 13.36    
Total 130 44.83 13.23 -0.185 .854 
Source own survey (2008/09) 
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Appendix Table  9. Distribution of household respondents by active age family labor 
 
 
Farmers category N Mean SD t-value P value 
      
Producers 65 1.92 1.09   
Non-producers 65 1.46 .68   
Total 130 1.69 .94 2.878 .005*** 
***Significant at 0.01 levels of significance 
Source: own survey data (2008/09) 
 
Appendix Table 10.Distribution of household respondents by achievement motivation 
 
 
Farmers category N Mean SD t-value P value 
      
Producers 65 15.37 1.18   
Non-producers 65 14.65 1.23   
Total 130 15.01 1.254 3.420 .001*** 
***Significant at 0.01 level of significant 
Source own survey (2008/09) 
           
                                                                                                                                                                                                                                          
Appendix Table 11.Distribution of respondent households by upland rice farm land size 
 
 
Farmers category N Mean SD t-value P value 
      
Producers 65 .416 .23   
Non-producers 65 .387 .22   
Total 130 .40 .22 0.724 .470 
Source own survey (2008/09) 
 
 
 
 
 
Appendix Table 12. Distribution of household respondents by oxen holding 
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Number of oxen 
owned 
producers      Non producers  Total sample t-
value 
P-value 
 
N % N % N %   
1 ox 14 20.16 12 18.4 26 20 0.263 .793 
2 oxen 32 49.2 35 53.8 67 51.53   
3 oxen 10 15.4 11 17 21 16.15   
4oxen and above 9 14 7 10.8 16 12.3   
Mean 2.28  2.23  2.25    
Source own survey (2008/09) 
 
 
Appendix Table 13. Average distance of the respondents from the nearest market center in 
kilometer 
 
 
Respondents 
category 
N Mean SD Min Max t-value P value 
Producers 65 13.61 7.08 3 28   
Non producers 65 10.68 6.89 3 32   
Total 130 12.15 7.11 3 32 2.386 .018** 
                                        
**Significant at .05 level of significant 
Source own survey (2008/09)  
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Appendix Table  14. Distribution of sample respondents’ attitude towards upland rice seed 
production 
 
 Producers Non producers          Total   
Farmers category N % N % N % t-value P value 
Low 0 0 0 0 0 0 3.963 .001*** 
Medium 13 20 25 38.45 38 29   
High 52 80 40 51.55 92 71   
Total Mean 
31.63 
SD 
5.80 
Mean 
27.8 
SD 
5.12 
Mean 
29.72 
SD 
5.87 
  
***Significant at .01level of significant 
Source own survey (2008/09) 
 
Appendix Table 15.  Distribution of sample respondents by their social participation 
 
Farmers category N Mean SD t-value P value 
      
Producers 65 10.14 5.34   
Non-producers 65 10.02 4.67   
Total 130 10.08 4.97 0.141 .888 
Source own survey result (2008/9) 
 
 
Appendix Table 16. Distribution of sample respondents by the interpersonal trust  
 
Farmers category N Mean SD t-value P value 
      
Producers 65 4.54 1.72   
Non-producers 65 4.12 1.72   
Total 130 4.33 1.727 0.807 .171 
Source own survey data result (2009) 
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Appendix Table 17. Distribution of sample respondents by their social net working for 
knowledge sharing 
 
Farmers category N Mean SD t-value P value 
      
Producers 65 15.97 5.43   
Non-producers 65 13.03 4.12   
Total 130 14.5 5.02  3.480 .001*** 
***Significant at .01 level of significant               
 Source own survey data result (2008/09) 
 
Appendix Table 18. Distribution of household respondents by education status 
 
 
Category    Producers    Non-producers    Total 
 N % N % N % 
Illiterate (0) 18 28 15 23 33 25 
Read and write (1) 16 25 26 40 42 32 
Primary school (2) 19 29 18 28 37 29 
Secondary school (3) 12 18 6 9 18 14 
                                X2= 4.681           P value= 0.197 
 
Source own survey data (2008/09) 
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Appendix Table 19. Upland rice seed price perception status as perceived by respondents  
 
 Producers Non 
producers 
Total   
Seed price perception 
status 
N % N % N % X2 P value 
Very poor (1) 0 0 12 18 12 9.1   
Poor (2) 6 9 16 25 22 17   
Moderate (3) 16 25 13 20 29 22.3   
Good (4) 24 37 14 22 38 29.3   
Very good (5) 19 29 10 15 29 22.3   
Total 65 100 65 100 130 100 27.19
5 
.000*** 
***Significant at .01 level of significant                                  
 Source own survey (2008/09) 
 
Appendix Table 20. Descriptions of house hold respondents by access to credit use 
 
  Response   
Category Yes No X2 P value 
Producers 66% (N=43) 44% (N=22)   
Non producers 69% (N=45) 31% (N=20)   
Total 68% (N=88) 32% (N=42) .141 0.708 
Source own survey (2008/09) 
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Appendix Table  21. Category of sample respondents’ contact with extension agent 
 
 Frequency     of extension agent visit 
Information source/ 
Development agent 
      Producers Non producers     Total X2 P 
value 
Categories N % N % N % 6.036 .197 
Never (0) 18 28 10 15 28 21.5   
Quarterly(1) 2 3 0 0 2 1.5   
Monthly (2) 17 26 18 28 35 26.9   
Once in 2 weeks (3) 13 20 14 22 27 20.8   
Weekly (4) 15 23 23 35 38 29.2   
Total 65 100 65 100 130 100   
***Significant at P 0.01 level of significant 
Source own survey data (2008/09) 
 
Appendix Table 22. Description of sample households by attendance in agricultural training, 
field day and demonstration 
 
 
Farmer 
participation types 
 Producers Non producers Total sample X2 P value 
 N % N % N %   
Field day         
Yes 28 43 20 31 48 37 2.114 .146 
No 37 37 45 69 82 63   
Training         
Yes 26 40 9 14 35 27 11.299 .001*** 
No 39 60 56 86 95 73   
Demonstration         
Yes 22 34 7 11 29 22 9.986 .002*** 
No 43 66 58 89 101 78   
***Significant at P 0.01 level of significant                           
Source own survey data (2008/09) 
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Appendix Table 23. Distribution of sample respondents by their cosmopoliteness 
                                                                                Category 
 Producer             Non producers               Total sample             X2             P  
Response Frequenc
y 
% Frequency % Frequency %   
Never(0) 21 32 23 35 44 33.8 3.104 .541 
Sometimes(1) 38 59 37 57 75 57.7   
Weekly(2) 4 6 1 1.5 5 3.8   
Most often(3) 2 3 3 5 5 3.8   
Daily(4) 0 0 1 1.5 1 .8   
Source own survey result (2008/09) 
 
Appendix Table 24. Distribution of household respondents by chemical fertilizer access and 
use for crop production 
Category Farmers access to fertilizer 
 
  
 Yes No X2 P value 
Producers 63% (N=41) 37% (N=24)   
Non-producers 37% (N=24) 63% (N=41)   
Total 50% (N=65) 50% (N=65) 8.884 .003*** 
***Significant at 0.01 level of significant                 
Source own survey (2008/09) 
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Appendix Table 25. Variable inflation factor and tolerance of continuous variables 
 
Source: own survey data result 2008/9.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Variables VIF (variable inflation  factor) TOL 
AGE 1.361 .735 
LABOR 1.439 .695 
ACHIEVMT 1.089 .918 
INTERPER 1.112 .899 
MARKET 1.307 .765 
OXEN 1.208 .828 
FARMSIZ 1.226 .816 
SOCIALPART 1.163 .859 
SOCNETW 1.411 .877 
ATTITUDE 1.299 .770 
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Appendix Table 26.Contingent coefficient of dummy variables  
 
 
Variables EDUCAT CREDIT EXTCONT FIELDDAY DEMONS TRAIN COSMOPOL FERTILZER PRICEPER 
EDU 1 .145 .277 .110 .204 .142 .287 .135 .283 
CRED  1 .226 .085 .093 .011 .155 .011 .196 
EXTC   1 .222 .112 .151 .590 .106 .304 
FIEL    1 .115 .370 .238 .115 .370 
DEM     1 .423 .279 .191 .226 
TRAI      1 .159 .243 .205 
COS       1 .126 .349 
FERT        1 .178 
PRIC         1 
Source: Own survey result 2008/9. 
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7.2. Appendix II 
The interview schedule 
 
Identification Number (code)………………… 
Date of interview……………………………… 
  Name of enumerator………………………….. 
Signature……………………………………… 
1. Personal Factors 
 
 Name of the respondents……………………………………………. 
 Woreda……………………………………………………………… 
 PA…………………………………………………………………… 
 Village……………………………………………………………… 
 Age of the respondents…………………………………………… 
 Sex                         1. Male             2. Female 
 Marital status       1, single  2, married   3, divorced   4, widowed,  
1.8 Education level                       0= illiterate  
                                                            1=can read and write 
                                                            2=primary school (grade 1-6) 
                                                             3= secondary school (grade7-12)  
 
1.9. Total number of house hold members (family size) ………… 
 
No Name of family members  
Age 
1   
2   
3   
4   
5   
6   
 
1.9.1. Do you face labor shortage in upland rice production?   1=Yes   2= No 
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1.9.2. If yes, how do you solve labor shortage problem? 
 1) By hiring 2) Asking for cooperation (Debo/wonfel) 3) Both 4) others (specify) 
1.9.3. For which farm operation do you use labor exchange? 
 1. Ploughing 2 Planting   3.Weeding 4.Harvesting   5.Threshing 6. Others (specify) 
 
2. How is your feeling to achieve something? (Achievement motivation) 
 
ii. Economic factors 
      3. Land owned in 2000 E.C 
 
No Land allocation Land size in timad or in kada 
1 Crop land  
2 Grazing land  
3 Homestead   
 Total  
 4 timad=1 hectare 
 
No Achievement motivation Response 
2.1 Success brings relief or further 
determination & not just pleasant feeling  
Agree 
(3) 
Undecided 
(2) 
Disagree 
(1) 
2.2 How true it is to say that your efforts are 
directed towards success 
True 
(3) 
Not sure 
(2) 
Not true 
(1) 
2.3 How often do you seek opportunity to 
excel 
Always 
(3) 
Some times 
(2) 
Never 
(1) 
2.4 Would you hesitate to undertake something Never 
(3) 
Sometimes 
(2) 
Always 
(1) 
2.5  In how many sphere that might lead to 
your failing 
Mostly 
(1) 
Sometimes 
(2) 
Never 
(3) 
2.6 How many situations do you think you will 
succeed in doing as well as you can? 
Mostly 
(2) 
Sometimes 
(1) 
Never 
(0) 
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3.2. Total land suitable for upland rice production :---------------(Timad) 
Rain fed--------------------- (timad) 
Irrigable supplement ---------------------- (timad) 
     3.3 The size of land used for upland rice production in the last 4 years in 2000/2001 E.C---
-------1999/2000………1998/1999…… 1997/1998…….. (timad) 
 
4. Livestock ownership 
 
No Category Number 
1 Cows  
2 Oxen  
3 Heifers  
4 Calves  
5 Bulls  
6 Goats  
7 Sheep  
8 Poultry  
9 Donkey  
10 Horse  
11 Other(specify)  
 Total  
 
4.1. Do you face shortage of oxen for farming purpose?   1= Yes 2=No 
4.2. If yes, how do you overcome this problem?  
a) By draught oxen hired b) pairing with others c) By labor exchange d) others specify 
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5 .Main crops produced and Yield/Ha (in 2000/2001 cropping season) 
5.1. Yield/ha 
 
Type of crop 
produced 
Yield/ha 
Teff  
Noug  
Sorghum  
Chickpea  
Guaya  
Wheat  
Maize  
Low land rice  
Others (specify)  
 
5.2. Did you produce upland rice?  1) Yes   2) No 
5.3. If not for question 5.2, why you did not produce upland rice seed (specify)? ---------------
------------------------------------------------------------------------------------------------------ 
   
5.4. If yes, what is the average yield gained from the upland rice seed in quintal/timad---------
----- (four timad equals one hectare) 
5.5. Are you satisfied with its productivity?   1) Yes   2) No 
5.6. If you are not satisfied, why? 
5.7. Do you really want to have in the future upland rice 1) yes   2) no  
5.8. If yes how? -------------------------------------------------------------------------------------- 
5.9 If no, why? ----------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------- 
6. Access and use of chemical fertilizer  
6.1. Is there fertilizer facility available in your area 1= Yes, 2=No  
6.2. Did you apply chemical fertilizer for upland rice seed production?  1) Yes   2) No 
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6.3. If yes, quantity of fertilizer purchased/used for upland rice production and their price in 
2000 E.C 
 
Type of 
fertilizer 
Quantity 
purchased/used 
Unit price(Birr)per 
quintal 
Total cost per purchased 
or used fertilizer  
 
Dap    
Urea    
 
6.4. Can you purchase the required amount of fertilizer as you need (availability)?          
 1) Yes 2) No 
7. Perception of upland rice seed price  
 
7.1. Did you get selling price information on  upland rice seed?  
  1) Yes   2) No 
7.2. If yes, in your view how do you perceive the selling price of upland rice seed? 
 
Rice type           Price condition Remark 
Very 
poor(1) 
Poor(2) Moderate(3) Good(4) Very 
good(5) 
 
Upland rice       
 
7.3. What is the trend of upland rice seed price in the last 3-4 years?  
1) Decreasing 2) constant 3) Increasing 4) do not known                                                          
why? 
 iii Institutional factors 
 
8. Utilization of credit  
8.1. Is there any credit facility available in your area?   1) Yes    2) No 
8.2. Have you obtained credit for crop production for the last3-4 years?  1) Yes   2) No 
  If yes, where did you get and how much did you get? 
Source------------------------------------------- 
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Amount in birr---------------------------------- 
8.3. For what purpose did you use the credit? 
1) For purchasing fertilizer   2) For purchasing seed 3) For purchasing chemicals 4) For labor 
payment 5) for other purpose (specify)  
8.4.If no, what is the reason? 
1=fear of inability to reply 2=High interest rate 3=Lack of collateral 4=No credit services 
5=No need of credit 6=others (Specify) 
8.5. From where do you borrow money usually? 
1) Bank 2) NGO 3) Informal credit (friends/relatives, money lenders 4) Local organization   
5) Service cooperative 6) others specify  
 
9. Distance from market: (market centers accessibility) 
9.1. Which market centers are accessible to you? 
 
No Name of the market Distance in  
(Km) 
Commodities sold at the 
market place 
1 Woreta   
2 Bahirdar   
3 Gondar    
4 Debretabor   
5 Other area   
 
9.2. Have you ever faced with constraints on access to market? 
 1) Yes   2) No 
9.3. If yes, what is/are the main constraint (s?) 
1) Unable to get market information 2) Far distance of market place 3) Unable to get 
alternative market 4) Lack of transportation 5) others specify-------------------------------- 
9.4. Do you get selling price information on upland rice seed? 1(=Yes, 2) No 
 
9.5. If yes, specify your source of information on upland rice seed price and indicate how 
often you get access to it. 
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No Source of 
information 
How often you get access to it? Rank 
Rarely(1) Sometimes(2) Often(3) Very 
often(4) 
 
1 DA      
2 Traders      
3 Neighbor farmers       
4 Cooperative society      
5 Middle men      
 
9.6. For whom do you sell your upland rice production? 
 
10 .Source of agricultural information on upland rice seed production and frequency of 
contact/use 
 
10.1. Do you get advisory services from extension agents?  1=Yes   2=No 
10.2. If yes, how frequently do the extension agents’ visit you? 
0) Never   1) Quarterly 2) Monthly 3) once in 2 weeks   4) Weekly 
10.3. When does extension agent visit you? 1) During land preparation 2) During input 
provision3) during sowing   4) When ever disease/pest occur 5) during credit collection 6) 
other (Specify) 
10.4. Do you visit extension agent?   1) Yes    2) No 
10.5. If yes, when do you visit? 
  1) During sowing for technical advice 2) During input provision it obtain inputs 3) It 
depends (any time when there is technical problem) 
 
 
 
 
 
10.6. What are your other sources of information and how often you use/have contact with 
them? 
Other sources How often you contact/use them *Means of 
information Never Once in Monthly Weekly Daily 
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(0) a year(1) (2) (3) (4) exchange 
Researchers       
Extension workers (SMS       
PA leaders       
NGO       
Cooperative       
Neighbors/friends       
Input dealers       
Woreda agricultural 
professionals 
      
 *Means of information exchange: 1) Demonstration 2) Field day /visit 3) Training 4) Written materials 
(leaflets, manuals, manuals, and so on 5) others (Specify) -------------------------------------------------------- 
 
11. With whom do you share the information you have about upland rice seed production and 
distribution? (Knowledge sharing or social net work) 
 
 1=neighborhood    2=friends         3=relatives                4= husband and wife       5=other family members        
6=others 
 
11.1. When do you heard about upland rice seed production for the first time? -------------------
----------------------------------------------------------------------------------------------------------------- 
11.2 From whom/which source? ------------------------------------------------------------------- 
 
12. Have you participated infield day/visit in the field for the last three years? 
 1) Yes 2) No 
No Type of information To whom you share the information 
(can have more than one response) 
1 Selection criteria for upland rice 
seed production 
 
2 Land selection and preparation  
3 Sowing  
4 Seeding rate  
5 Fertilizer rate and application  
 6 Weed and frequency of weeding  
7 Irrigation supplement  
8 Post harvest handling  
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12.1. If yes, how many times and who arranged for you? 
Number of times------------------------------------------------ 
 
12.2 Who arranged for you? 1) OoARD 2) Researchers/research institutes 3) NGO 3) others 
(Specify) --------- 
 
13. Have you ever received training in upland rice seed production in the last three years? 1) 
Yes   2) No 
13.1. If yes, how many times and who arranged for you? 
Number of times------------------------------------------------ 
13.2. Who arranged for you? 1) OoARD   2) Research 3) NGO   4) Others (Specify) ------ 
 
14. Have you hosted demonstration in the last three years? 1) Yes 2) No 
14.1. If yes, how many times and with whom you conducted demonstration?  
 Number of times--------------------------------------------------- 
14.2.With whom you conducted demonstration?   1) OoARD 2Research 3) NGO 4) Others 
(Specify) ----------------------------------------------------------------------------------- 
 
iv. Social and psychological factors 
 
15. Attitude test 
No Attitude towards upland rice 
production 
Strongly 
agree 
Ag
ree 
Un-
decided 
Disa
gree 
Strongly 
disagree 
15.1 The seed production practice is good 
to improve the productivity of 
upland rice seed 
(4) (3) (2) (1) (0) 
15.2 The upland rice seed production 
practices learned through 
demonstration and field day are 
difficult to apply  
(0) (1) (2) (3) (4) 
15.3 To produce upland rice seed the 
recommended input is costly to 
afford 
(0) (1) (2) (13) (4) 
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15.4 Even though more money is 
required to use the recommended 
input and practices it will give more 
profit  
(4) (3) (2) (1) (0) 
15.5 The practices demands high labor 
and hence difficult for me to use 
(0) (1) (2) (3) (4) 
15.6 The newly introduced varieties of 
upland rice seed are not suitable in 
my farm 
(0) (1) (2) (3) (4) 
15.7 A farmer can increase production of 
upland rice crop to the maximum 
extent if the full practice types and 
inputs are used 
(4) (3) (2) (1) (0) 
15.8 Use of the recommended inputs 
needs use of chemical fertilizer and 
pesticide which will pollute the soil 
and environment 
(0) (1) (2) (3) (4) 
15.9 Fallowing the traditional way of 
cultivation is beneficial for my farm 
when compared to the new 
recommendation  
(0) (1) (2) (3) (4) 
15.1
0 
If I use the recommended practices  
I can increase my income and 
improve my life  
(4) (3) (2) (1) (0) 
Note: Use 4 Score for Strongly agree ‘ 3 score for ‘Agree’ 2 score for ‘Undecided’ 1 score for ‘Disagree’ and 0 
score for ‘Strongly disagree’/for negative statements the scoring patterns will be reversed 
 
16. Social participation  
16.1. Are you involved in any activities of formal and/or informal institutions/organizations 
in your area?  (Social participation)    1=Yes   2= No  
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16.2. If yes, type of institutions/organizations &type of membership and frequency of 
participation in activities  
 Frequency of participation in activities 
Organization/institution Non -
particip
ants (0) 
Member 
(Tick) 
(1) 
Committe
e member 
(Tick)(2) 
Leader 
(Tick) 
(3) 
Never 
(0) 
Some 
times 
(1) 
Always 
(2) 
Farmers 
cooperatives/union 
       
Peasant association        
Women’s association        
Religious organizations 
(mosque/church 
       
Informal association 
(Idir Ekub, Mahber 
       
PA council        
Irrigation association        
 Frequency of participation:   0=Never   1=sometimes2=whenever conducted 
 
 
17. 1. How frequently do you visit the nearby town or city? (Cosmo politeness) 
           1=daily (4)    
          2=most often (3)           
          3=once a week (2)    
         4=Sometimes (1) 
           5=Never (0) 
17.2. What is the purpose of the visit? 
1. To purchase agricultural related commodities/shopping/marketing (4) 
2. To visit friends (3) 
3. To get medical treatment (2) 
4. To entertain /relax (1) 
5. Any other purpose (0) 
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18. Interpersonal trust  
  
19. General upland rice production  
19.1. Do you have experience /information on rice production 1) Yes   2) No 
For upland rice seed producers 
 
19.2.What parameters do you consider (motivate) to produce upland rice seed? Put them in 
order of their importance 
 
 
Parameter Rank 
Yield advantage  
Grain size  
Grain color  
Time of maturity/early matured  
Market demand  
Price advantage  
Storability  
Seed production  
Others (specify)  
 
No Interpersonal trust Always 
(2) 
Sometimes
(1) 
Never 
(0) 
18.1 When the other farmer conveys information 
regarding upland rice seed production and 
exchange practices to you, do you think that 
he may try to mislead you? 
 
   
18.2 When other farmer explains to you about 
new rice production practices, do you think 
he does not possess the qualification to 
describe those matters to you? 
 
   
18.3 When you describe about upland rice seed 
production practices to another farmer, do 
you think that he believes you completely? 
 
   
18.4 In your belief, does the other farmer have 
only good opinion about your capability to 
explain it? 
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19.3. Where do you get upland rice seed variety? 
1=Neighbors 2=Relatives 3=Market 4=NGO 5= OoARD/coop 6=Own saved seed 7=other 
(specify) 
19.4 For what purpose do you produce this upland rice? 
1=for own purpose 2=for own purpose and sharing the surplus 3=for marketing 
4=others (specify)   
19.5. Do you have constraints in achieving your production goal?  1=yes 2=No 
 
19.6. If yes, Rank or prioritize them according to their seriousness (severity)   
  
 
 
 
 
 
 
 
 
 
 
 
 
 
No Constraints Rank 
1 Shortage of land   
2 Shortage of labor  
3 Shortage of capital/money  
4 High seed and fertilizer price  
5 Lack of upland rice seed  
6 Low price for product/output  
7 Water logging problem  
8 Yield decline  
9 Disease and insect pest problem  
10 Others (specify  
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20. Actors involved and support provided to upland rice seed producers 
Mark the actors and the type of support provided 
 
 
1=training, 2=Advisory service, 3=credit service, 4=provision of seed,    5=Provision of 
fertilizer,   6=creating access to sell and purchase produced upland rice seed,    7=others 
specify (facilitation, monitoring and evaluation) 
 
21. Effectiveness of upland rice seed supply system 
21.1. Up to now how much seed did you produce? 
21.2. How much is used for yourself? -------------------kg 
21.3how much did you sell or exchange the remaining? 
For sell-----------------------------------------------kg 
For exchange----------------------------------------kg) 
21.4. With whom did you exchange 1) Neighbor, 2) Relative 3) Other (specify 
21.5. What are the considerations in sharing or exchanging the seed?  
1)  To give back the seed 2) to exchange with money 3) exchange with other crop 4) other 
specify 
 
22 The practice they perceived and applied in production of upland rice seed (Practice 
effectiveness test) 
No Actors name Mark 
(√) 
Support provided 
1 2 3 4 5 6 7 
1 Cooperatives(local)         
2 District agriculture office         
3 District cooperative office         
4 District credit office (micro finance         
5 Adet research center         
6 ARARI(Amhara region agricultural 
research institute) 
        
7 NGO’s working in the area (specify)         
8 Zone  DoA&RD         
9 BoA (Seed multiplication stream         
10 Amhara region seed enterprise         
11 Others specify         
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Practice of lessons obtained from training (practice applied after training, field day and 
demonstration) 
No Practice learned from training ,demonstration 
and field day 
Yes No 
1 Land selection suitable for upland rice    
2 Land preparation   
3 Time of sowing   
4 Seed rate   
5 Fertilizer rate and  application   
6 Weed control and time of weeding   
7 Irrigation supplement   
8 Post harvest handling   
Note: - 1=Yes, 2=No 
 
23. Organizational and institutional innovations that rice producers have tried to get service 
from the different actors. 
  
23.1. As a participant of the upland rice producer do you have access to the following services 
delivered by different actors? 
                                                                               Frequency of getting service 
No Service delivered Mar
k (√) 
When 
ever 
needed 
Some 
times 
never Source of 
service 
1 Market (Purchasing and selling of 
upland rice seed 
     
2 Provision of upland rice seed      
3 Provision of fertilizer      
4 Extension advisory service      
5 Credit service      
6 Create forum to have close linkage 
(technical, marketing, service provision 
etc)with the district agriculture office 
     
7 Create forum with district cooperative 
office  
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8 Create forum to have linkage with the 
NGOs working in the area 
     
9 Create forum to have close linkage with 
the private agencies like input suppliers 
     
10 Others specify      
Note- Frequency of getting services   0=Never, 1=Some times, 2=When ever,  
 
23.2. Conditions that will enhance upland rice seed system (prioritize) 
-------------------------- Land availability for upland rice seed production 
---------------------------Relevance 
---------------------------Improvement in production 
---------------------------Improved income from upland rice seed production 
---------------------------Others specify 
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Basic questions for check list 
 
As it is obvious agriculture office in collaboration with IPMS and Adet ARC is trying to 
popularize the upland rice seed production which should significantly increase yield and there 
by improve lively hood of farmers. The partners are also creating forum for close linkage to 
provide market, input access and services. 
1. Why the upland rice growing has come to Fogera and is not other places in Ethiopia? 
2. Is it matching with food habits of the place? 
3. What are the advantages of growing rice in a place like Fogera? 
4. How Fogera became food sufficient through rice from a food insecure woreda? 
5. Why many farmers are coming to rice production from traditional cropping pattern? 
6. Who are involved in promoting rice growing in low (water logged) and upland (rain 
fed) areas in Fogera? 
7. How is their linkage among them selves: - input agencies, processing units, marketing, 
and actors?  
8. How the new idea of rice farming is spread (disseminated) in the community? 
Through whom? And why? (motivational actors) 
9. Which are the innovators came in place? And how? 
-Technological innovations 
-Organizational innovations 
-institutional innovations 
 
Focus group discussion and key informants interview (for officials and other stakeholders) 
 
1. What is their view about upland rice growing? 
2. What are their contributions for that? 
3. How they see the future? 
4. Constraints/problems to improve and sustain it? 
 
 
 
 
 
